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SEQUENCE LISTING 

<110> Poitipejus, Markus 
Kroger, Burkhard 
Schroder, Hartwig 
Zelder, Oskar 
Haberhauer, Gregor 
Kim, Jun-Won 
Lge, Heung-Schick 
Hwang, Byung-Joon 

<120> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING 
METABOLIC PATHWAY PROTEINS 

<130> BGI-121CP2 

<140> 
<141> 

<150> 09/606740 
<151> 2000-06-23 

<150> 09/603124 
<151> 2000-06-23 

<150> 60/141031 
<151> 1999-06-25 

<150> 60/142101 
<151> 1999-07-02 

<150> 60/148613 
<151> 1999-08-12 

<150> 60/187970 
<151> 2000-03-09 

<150> DE 19931420.9 
<151> 1999-07-08 

<160> 125 

<170> Patentin Vers. 2.0 

<210> 1 
<211> 1840 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (363) . . (1676) 
<400> 1 

cagaaactgt gtgcagaaat gcatgcagaa aaaggaaagt tcgggccaag atgggtgttt 60 
ctgtatgccg atgatcggat ctttgacagc tgggtatgcg acaaatcacc gagagttgtt 120 
aattcttaac aatggaaaag taacattgag agatgattta taccatcctg caccatttag 180 



agtggggcta gtcatacccc cataacccta gctgtacgca atcgatttca aatcagttgg 240 
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aaaaagtcaa gaaaattacc cgagaattaa tttataccac acagtctatt gcaatagacc 300 

aagctgttca gtagggtgca tgggagaaga atttcctaat aaaaactctt aaggacctcc 360 

aa atg cca aag tac gac aat tec aat get gac cag tgg ggc ttt gaa 407 
Met Pro Lys Tyr Asp Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu 
15 10 15 

acc cgc tec att cac gca ggc cag tea gta gac gca cag ace age gea 455 
Thr Arg Ser lie His Ala Gly Gin Ser Val Asp Ala Gin Thr Ser Ala 
20 25 30 

cga aac ctt ccg ate tac caa tec acc get ttc gtg ttc gac tec get 503 
Arg Asn Leu Pro lie Tyr Gin Ser Thr Ala Phe Val Phe Asp Ser Ala 
35 40 45 

gag cac gee aag cag cgt ttc gca ctt gag gat eta ggc cct gtt tac 551 
Glu His Ala Lys Gin Arg Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr 
50 55 60 

tee cgc etc acc aac cca ace gtt gag get ttg gaa aac cgc ate get 599 
Ser Arg Leu Thr Asn Pro Thr Val Glu Ala Leu Glu Asn Arg lie Ala 
65 70 75 

tec etc gaa ggt ggc gtc cac get gta gcg ttc tec tec gga cag gee 647 
Ser Leu Glu Gly Gly Val His Ala Val Ala Phe Ser Ser Gly Gin Ala 
80 85 90 95 

gca acc acc aac gee att ttg aac ctg gca gga gcg ggc gac cac ate 695 
Ala Thr Thr Asn Ala lie Leu Asn Leu Ala Gly Ala Gly Asp His lie 
100 105 110 

gtc acc tee cca cgc etc tac ggt ggc ace gag act eta ttc ctt ate 743 
Val Thr Ser Pro Arg Leu Tyr Gly Gly Thr Glu Thr Leu Phe Leu He 
115 120 125 

act ctt aac cgc ctg ggt ate gat gtt tee ttc gtg gaa aac ccc gac 7 91 
Thr Leu Asn Arg Leu Gly He Asp Val Ser Phe Val Glu Asn Pro Asp 
130 135 140 

gac cct gag tee tgg cag gca gcc gtt cag cca aac ace aaa gca ttc 839 
Asp Pro Glu Ser Trp Gin Ala Ala Val Gin Pro Asn Thr Lys Ala Phe 
145 150 155 

ttc ggc gag act ttc gcc aac cca cag gca gac gtc ctg gat att cct 887 
Phe Gly Glu Thr Phe Ala Asn Pro Gin Ala Asp Val Leu Asp He Pro 
160 165 170 175 

gcg gtg get gaa gtt gcg cac cgc aac age gtt cca ctg ate ate gac 935 
Ala Val Ala Glu Val Ala His Arg Asn Ser Val Pro Leu He He Asp 
180 185 190 

aac acc ate get acc gca gcg etc gtg cgc ccg etc gag etc ggc gca 983 
Asn Thr He Ala Thr Ala Ala Leu Val Arg Pro Leu Glu Leu Gly Ala 
195 200 205 

gac gtt gtc gtc get tec etc ace aag ttc tac ace ggc aac ggc tec 1031 
Asp Val Val Val Ala Ser Leu Thr Lys Phe Tyr Thr Gly Asn Gly Ser 
210 215 220 
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gga ctg ggc ggc gtg ctt ate gac ggc gga aag ttc gat tgg act gtc 1079 
Gly Leu Gly Gly Val Leu He Asp Gly Giy Lys Phe Asp Trp Thr Val 
225 230 235 

gaa aag gat gga aag cca gta ttc ccc tac ttc gtc act cca gat get 1127 
Glu Lys Asp Gly Lys Pro Val Phe Pro Tyr Phe Val Thr Pro Asp Ala 
240 245 250 255 

get tac cac gga ttg aag tac gca gac ctt ggt gca cca gcc ttc ggc 1175 
Ala Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly 
260 265 270 

etc aag gtt cgc gtt ggc ctt eta cgc gac acc ggc tec acc etc tec 1223 
Leu Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser 
275 280 285 

gca ttc aac gca tgg get gca gtc cag ggc ate gac acc ctt tec ctg 1271 
Ala Phe Asn Ala Trp Ala Ala Val Gin Gly He Asp Thr Leu Ser Leu 
290 295 300 

cgc ctg gag cgc cac aac gaa aac gcc ate aag gtt gca gaa ttc etc 1319 
Arg Leu Glu Arg His Asn Glu Asn Ala He Lys Val Ala Glu Phe Leu 
305 310 315 

aac aac cac gag aag gtg gaa aag gtt aac ttc gca ggc ctg aag gat 1367 
Asn Asn His Glu Lys Val Glu Lys Val Asn Phe Ala Gly Leu Lys Asp 
320 325 330 335 

tec cct tgg tac gca acc aag gaa aag ctt ggc ctg aag tac acc ggc 1415 
Ser Pro Trp Tyr Ala Thr Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly 
340 345 350 

tec gtt etc acc ttc gag ate aag ggc ggc aag gat gag get tgg gca 1463 
Ser Val Leu Thr Phe Glu He Lys Gly Gly Lys Asp Glu Ala Trp Ala 
355 360 365 

ttt ate gac gcc ctg aag eta cac tec aac ctt gca aac ate ggc gat 1511 
Phe He Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn He Gly Asp 
370 375 380 

gtt cgc tec etc gtt gtt cac cca gca acc acc acc cat tea cag tec 1559 
Val Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser Gin Ser 
385 390 395 

gac gaa get ggc ctg gca cgc gcg ggc gtt ace cag tec ace gtc cgc 1607 
Asp Glu Ala Gly Leu Ala Arg Ala Gly Val Thr Gin Ser Thr Val Arg 
400 405 410 415 

ctg tec gtt ggc ate gag acc att gat gat ate ate get gac etc gaa 1655 
Leu Ser Val Gly He Glu Thr He Asp Asp He He Ala Asp Leu Glu 
420 425 430 

ggc ggc ttt get gca ate tag etttaaatag actcacccca gtgcttaaag 1706 
Gly Gly Phe Ala Ala He 
435 

cgctgggttt ttctttttca gactcgtgag aatgeaaact agactagaca gagctgtcca 17 66 
tatacactgg acgaagtttt agtcttgtcc acccagaaea ggeggttatt ttcatgccca 1826 
ccctcgcgcc ttca 1840 
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<210> 2 
<211> 437 
<212> PRT 

<213> Corynefoacterium glut ami cum 
<400> 2 

Met Pro Lys Tyr Asp Asn Ser Asn Ala Asp Gin Trp Gly Phe Glu Thr 
15 10 15 

Arg Ser lie His Ala Gly Gin Ser Val Asp Ala Gin Thr Ser Ala Arg 
20 25 30 

Asn Leu Pro lie Tyr Gin Ser Thr Ala Phe Val Phe Asp Ser Ala Glu 

35 40 45 

His Ala Lys Gin Arg Phe Ala Leu Glu Asp Leu Gly Pro Val Tyr Ser 
50 55 60 

Arg Leu Thr Asn Pro Thr Val Glu Ala Leu Glu Asn Arg lie Ala Ser 
65 70 75 80 

Leu Glu Gly Gly Val His Ala Val Ala Phe Ser Ser Gly Gin Ala Ala 
85 90 95 

Thr Thr Asn Ala He Leu Asn Leu Ala Gly Ala Gly Asp His He Val 
100 105 110 

Thr Ser Pro Arg Leu Tyr Gly Gly Thr Glu Thr Leu Phe Leu He Thr 
115 120 125 

Leu Asn Arg Leu Gly He Asp Val Ser Phe Val Glu Asn Pro Asp Asp 
130 135 140 

Pro Glu Ser Trp Gin Ala Ala Val Gin Pro Asn Thr Lys Ala Phe Phe 
145 150 155 160 

Gly Glu Thr Phe Ala Asn Pro Gin Ala Asp Val Leu Asp He Pro Ala 
165 170 175 

Val Ala Glu Val Ala His Arg Asn Ser Val Pro Leu He He Asp Asn 
180 185 190 

Thr He Ala Thr Ala Ala Leu Val Arg Pro Leu Glu Leu Gly Ala Asp 
195 200 205 

Val Val Val Ala Ser Leu Thr Lys Phe Tyr Thr Gly Asn Gly Ser Gly 
210 215 220 

Leu Gly Gly Val Leu He Asp Gly Gly Lys Phe Asp Trp Thr Val Glu 
225 230 235 240 

Lys Asp Gly Lys Pro Val Phe Pro Tyr Phe Val Thr Pro Asp Ala Ala 
245 250 255 

Tyr His Gly Leu Lys Tyr Ala Asp Leu Gly Ala Pro Ala Phe Gly Leu 
260 265 270 

Lys Val Arg Val Gly Leu Leu Arg Asp Thr Gly Ser Thr Leu Ser Ala 
275 280 285 
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Phe Asn Ala Trp Ala Ala Val Gin Gly lie Asp Thr Leu Ser Leu Arg 
290 295 300 

Leu Glu Arg His Asn Glu Asn Ala lie Lys Val Ala Glu Phe Leu Asn 
305 310 315 320 

Asn His Glu Lys Val Glu Lys Val Asn Phe Ala Gly Leu Lys Asp Ser 
325 330 335 

Pro Trp Tyr Ala Thr Lys Glu Lys Leu Gly Leu Lys Tyr Thr Gly Ser 
340 345 350 

Val Leu Thr Phe Glu lie Lys Gly Gly Lys Asp Glu Ala Trp Ala Phe 
355 360 365 

lie Asp Ala Leu Lys Leu His Ser Asn Leu Ala Asn lie Gly Asp Val 
370 375 380 

Arg Ser Leu Val Val His Pro Ala Thr Thr Thr His Ser Gin Ser Asp 
385 390 395 400 

Glu Ala Gly Leu Ala Arg Ala Gly Val Thr Gin Ser Thr Val Arg Leu 
405 410 415 

Ser Val Gly lie Glu Thr lie Asp Asp lie lie Ala Asp Leu Glu Gly 
420 425 430 

Gly Phe Ala Ala lie 
435 



<210> 3 
<211> 1495 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (287) , . (1264) 



<400> 3 

Gcatggtttc ctcagcggaa 
gaagtgcgac ggctaacagg 
taataggttc gtagaaaagt 
attgaagaat cgccggacct 
ggttgcggaa agtgattttg 



acggcttggc tatcagcact 
gctgggattg tcctcaactt 
ttactagcct agagagtatg 
tgaaatggac ccggtttcca 
gcacctgccc gcagttgaag 



ttcacccgaa cagcctgcaa 60 

cacttcgggc tccttcttag 120 

cgatttcctg aactcgaaga 180 

gaagacgtgc ttcctttgtg 240 

gaagct atg gca gat 295 
Met Ala Asp 



gcc gtt gag cgc gag gtc ttc gga tac cca cca gat get act ggg ttg 343 
Ala Val Glu Arg Glu Val Phe Gly Tyr Pro Pro Asp Ala Thr Gly Leu 
5 10 15 



aat gat gcg ttg act gga ttc tac gag cgt cgc tat ggg ttt ggc cca 391 
Asn Asp Ala Leu Thr Gly Phe Tyr Glu Arg Arg Tyr Gly Phe Gly Pro 
20 25 30 35 
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aat ccg gaa agt gtt ttc gcc att ccg gat gtg gtt cgt ggc ctg aag 439 

Asn Pro Glu Ser Val Phe Ala He Pro Asp Val Val Arg Gly Leu Lys 
40 45 50 

ctt gcc att gag cat ttc act aag cct ggt teg gcg ate att gtg ccg 487 

Leu Ala He Glu His Phe Thr Lys Pro Gly Ser Ala He He Val Pro 
55 60 65 

ttg cct gca tac cct cct ttc att gag ttg cct aag gtg act ggt cgt 535 

Leu Pro Ala Tyr Pro Pro Phe He Glu Leu Pro Lys Val Thr Gly Arg 
70 75 80 

cag gcg ate tac att gat gcg cat gag tac gat ttg aag gaa att gag 583 

Gin Ala He Tyr He Asp Ala His Glu Tyr Asp Leu Lys Glu He Glu 

85 90 95 

aag gcc ttc get gac ggt gcg gga tea ctg ttg ttc tgc aat cca cac 631 

Lys Ala Phe Ala Asp Gly Ala Gly Ser Leu Leu Phe Cys Asn Pro His 
100 105 110 115 

aac cca ctg ggc acg gtc ttt tct gaa gag tac ate cgc gag etc acc 679 

Asn Pro Leu Gly Thr Val Phe Ser Glu Glu Tyr He Arg Glu Leu Thr 
120 125 130 

gat att gcg gcg aag tac gat gcc cgc ate ate gtc gat gag ate cac 727 

Asp He Ala Ala Lys Tyr Asp Ala Arg He He Val Asp Glu He His 
135 140 145 

gcg cca ctg gtt tat gaa ggc acc eat gtg gtt get get ggt gtt tct 775 

Ala Pro Leu Val Tyr Glu Gly Thr His Val Val Ala Ala Gly Val Ser 
150 155 160 

gag aac get gca aac act tgc ate acc ate ace gca act tct aag gcg 823 

Glu Asn Ala Ala Asn Thr Cys He Thr He Thr Ala Thr Ser Lys Ala 

165 170 175 

tgg aac act get ggt ttg aag tgt get cag ate ttc ttc agt aat gaa 871 

Trp Asn Thr Ala Gly Leu Lys Cys Ala Gin He Phe Phe Ser Asn Glu 
180 185 190 195 

gcc gat gtg aag gcc tgg aag aat ttg teg gat att ace cgt gac ggt 919 

Ala Asp Val Lys Ala Trp Lys Asn Leu Ser Asp He Thr Arg Asp Gly 
200 205 210 

gtg tec ate ctt gga ttg ate get gcg gag aca gtg tac aac gag ggc 967 

Val Ser He Leu Gly Leu He Ala Ala Glu Thr Val Tyr Asn Glu Gly 
215 220 225 

gaa gaa ttc ctt gat gag tea att cag att etc aag gac aac cgt gac 1015 

Glu Glu Phe Leu Asp Glu Ser He Gin He Leu Lys Asp Asn Arg Asp 
230 235 240 

ttt gcg get get gaa ctg gaa aag ctt ggc gtg aag gtc tac gca ccg 1063 

Phe Ala Ala Ala Glu Leu Glu Lys Leu Gly Val Lys Val Tyr Ala Pro 

245 250 255 

gac tec act tat ttg atg tgg ttg gac ttc get ggc acc aag ate gaa 1111 

Asp Ser Thr Tyr Leu Met Trp Leu Asp Phe Ala Gly Thr Lys He Glu 
260 265 270 275 
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gag gcg cct tct aaa att ctt cgt gag gag ggt aag gtc atg ctg aat 1159 
Glu Ala Pro Ser Lys lie Leu Arg Glu Glu Gly Lys Val Met Leu Asn 
280 285 290 

gat ggc gca get ttt ggt ggt ttc acc acc tgc get cgt ctt aat ttt 1207 
Asp Gly Ala Ala Phe Gly Gly Phe Thr Thr Cys Ala Arg Leu Asn Phe 
295 300 305 

gcg tgt tec aga gag acc ctt gag gag ggg ctg cgc cgt ate gcc age 1255 
Ala Cys Ser Arg Glu Thr Leu Glu Glu Gly Leu Arg Arg lie Ala Ser 
310 315 320 

gtg ttg taa ataatgagta aaaagtctgt cctgattact tctttgatgc 1304 
Val Leu 
325 

tgttttecat gttcttegga gctggaaacc tcatcttccc gccgatgctt ggattgtcgg 1364 
caggaaccaa ctatetacca gctatettag gatttctagc aacgagtgtt ctgetcecgg 1424 
tgctggcgat tatcgcggtg gtgttgtcgg gagaaaatgt caaggacatg gcttctcgtg 1484 
gcggtaagat c 14 95 



<210> 4 
<211> 325 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Met Ala Asp Ala Val Glu Arg Glu Val Phe Gly Tyr Pro Pro Asp Ala 
15 10 15 

Thr Gly Leu Asn Asp Ala Leu Thr Gly Phe Tyr Glu Arg Arg Tyr Gly 
20 25 30 

Phe Gly Pro Asn Pro Glu Ser Val Phe Ala lie Pro Asp Val Val Arg 
35 40 45 

Gly Leu Lys Leu Ala lie Glu His Phe Thr Lys Pro Gly Ser Ala lie 
50 55 60 

lie Val Pro Leu Pro Ala Tyr Pro Pro Phe lie Glu Leu Pro Lys Val 
65 70 75 80 

Thr Gly Arg Gin Ala lie Tyr lie Asp Ala His Glu Tyr Asp Leu Lys 

85 90 95 

Glu lie Glu Lys Ala Phe Ala Asp Gly Ala Gly Ser Leu Leu Phe Cys 
100 105 110 

Asn Pro His Asn Pro Leu Gly Thr Val Phe Ser Glu Glu Tyr lie Arg 
115 120 125 

Glu Leu Thr Asp lie Ala Ala Lys Tyr Asp Ala Arg lie lie Val Asp 
130 135 140 



Glu lie His Ala Pro Leu Val Tyr Glu Gly Thr His Val Val Ala Ala 
145 150 155 160 
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Gly Vai Ser Glu 



Ser Lys Ala Trp 
180 

Ser Asn Glu Ala 
195 

Arg Asp Gly Val 
210 

Asn Glu Gly Glu 
225 

Asn Arg Asp Phe 



Tyr Ala Pro Asp 
260 

Lys lie Glu Glu 
275 

Met Leu Asn Asp 
290 

Leu Asn Phe Ala 
305 

lie Ala Ser Val 



Asn Ala Ala Asn 
165 

Asn Thr Ala Gly 



Asp Val Lys Ala 
200 

Ser lie Leu Gly 
215 

Glu Phe Leu Asp 
230 

Ala Ala Ala Glu 
245 

Ser Thr Tyr Leu 



Ala Pro Ser Lys 
280 

Gly Ala Ala Phe 
295 

Cys Ser Arg Glu 
310 

Leu 
325 



Thr Cys lie Thr 
170 

Leu Lys Cys Ala 

185 

Trp Lys Asn Leu 



Leu lie Ala Ala 
220 

Glu Ser lie Gin 
235 

Leu Glu Lys Leu 
250 

Met Trp Leu Asp 
265 

lie Leu Arg Glu 



Gly Gly Phe Thr 
300 

Thr Leu Glu Glu 
315 



lie Thr Ala Thr 
175 

Gin lie Phe Phe 

190 

Ser Asp lie Thr 
205 

Glu Thr Val Tyr 



lie Leu Lys Asp 
240 

Gly Val Lys Val 
255 

Phe Ala Gly Thr 
270 

Glu Gly Lys Val 
285 

Thr Cys Ala Arg 



Gly Leu Arg Arg 
320 



<210> 5 
<211> 1033 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1006) 
<400> 5 

gtgcggatcg ggtatccgcg ctacacttag aggtgttaga gatcatgagt ttccacgaac 60 

tgtaacgcag gattcaccaa tcaatgaaag gtcgaccgac atg age act gaa gac 115 

Met Ser Thr Glu Asp 
1 5 

att gtc gtc gta gca gta gat ggc teg gac gcc tea aaa caa get gtt 163 
lie Val Val Val Ala Val Asp Gly Ser Asp Ala Ser Lys Gin Ala Val 
10 15 20 

egg tgg get gea aat aec gcc aac aaa cgt ggc att cca ett cgc ttg 211 
Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg Gly lie Pro Leu Arg Leu 
25 30 35 



get tec age tac aec atg cct cag ttc etc tac gca gag gga atg gtt 259 
Ala Ser Ser Tyr Thr Met Pro Gin Phe Leu Tyr Ala Glu Gly Met Val 
40 45 50 
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cca cca caa gag ctt ttc gat gac etc cag gcc gaa gcc ctg gaa aag 307 
Pro Pro Gin Glu Leu Phe Asp Asp Leu Gin Ala Glu Ala Leu Glu Lys 
55 60 65 

att aac gaa gcc cgt gac ate gcc cat gag gta gcg cca gaa ate aag 355 
lie Asn Glu Ala Arg Asp lie Ala His Glu Val Ala Pro Glu lie Lys 
70 75 80 85 

ate ggg cac acc ate get gaa ggc agt eee ate gac atg ctg ttg gaa 403 
lie Gly His Thr lie Ala Glu Gly Ser Pro lie Asp Met Leu Leu Glu 
90 95 100 

atg tct ccc gat gcc aca atg ate gtc atg ggt tec ege gga etc ggc 451 
Met Ser Pro Asp Ala Thr Met lie Val Met Gly Ser Arg Gly Leu Gly 
105 110 115 

gga etc tec gga atg gtc atg ggc tec gtc tec ggt gca gtg gtc age 4 99 
Gly Leu Ser Gly Met Val Met Gly Ser Val Ser Gly Ala Val Val Ser 
120 125 130 

eae gca aag tgt cca gtc gtt gtt gtc cgt gaa gac age gca gtc aac 547 
His Ala Lys Cys Pro Val Val Val Val Arg Glu Asp Ser Ala Val Asn 
135 140 145 

gaa gac age aag tac ggc cca gtc gtc gtc ggt gtg gat ggc tec gaa 595 
Glu Asp Ser Lys Tyr Gly Pro Val Val Val Gly Val Asp Gly Ser Glu 
150 155 160 165 

gtc tec caa cag gca ace gaa tac gca ttt gcg gaa get gaa get cgt 643 
Val Ser Gin Gin Ala Thr Glu Tyr Ala Phe Ala Glu Ala Glu Ala Arg 
170 175 180 

ggc gcc gaa etc gtt gea gtt cac acc tgg atg gae atg eag gta cag 691 
Gly Ala Glu Leu Val Ala Val His Thr Trp Met Asp Met Gin Val Gin 
185 190 195 

gca tea ctt gca ggt ett gca get get caa cag cag tgg gat gaa gtg 739 
Ala Ser Leu Ala Gly Leu Ala Ala Ala Gin Gin Gin Trp Asp Glu Val 

200 205 210 

gaa cgt cag caa acc gac atg ctg ate gaa cgc etc gca cca ctg gtg 787 
Glu Arg Gin Gin Thr Asp Met Leu lie Glu Arg Leu Ala Pro Leu Val 
215 220 225 

gaa aag tac cca agt gta ace gtc aag aag ate ate acc cgt gac cgc 835 
Glu Lys Tyr Pro Ser Val Thr Val Lys Lys lie He Thr Arg Asp Arg 
230 235 240 245 

cca gtt cgc gca ett gca gaa gca tet gaa aac gcg cag etc eta gtc 883 
Pro Val Arg Ala Leu Ala Glu Ala Ser Glu Asn Ala Gin Leu Leu Val 
250 255 260 

gtt ggt tec cat ggt cgt ggc gga ttt aag ggc atg etc ctt ggc tec 931 
Val Gly Ser His Gly Arg Gly Gly Phe Lys Gly Met Leu Leu Gly Ser 
265 270 275 

acc tee cgc gca ctg ctg caa tee gca ccg tge cca atg atg gtg gtt 979 
Thr Ser Arg Ala Leu Leu Gin Ser Ala Pro Cys Pro Met Met Val Val 
280 285 290 
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cgc cca cct gag aag att aag aag tag tttcttttaa gtttcgatgc cccggtt 1033 
Arg Pro Pro Glu Lys lie Lys Lys 
295 300 



<210> 6 
<211> 301 
<212> PRT 

<213> Corynebacterium glutartiicum 
<400> 6 

Met Ser Thr Glu Asp lie Val Val Val Ala Val Asp Gly Ser Asp Ala 
15 10 15 

Ser Lys Gin Ala Val Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg Gly 
20 25 30 

lie Pro Leu Arg Leu Ala Ser Ser Tyr Thr Met Pro Gin Phe Leu Tyr 
35 40 45 

Ala Glu Gly Met Val Pro Pro Gin Glu Leu Phe Asp Asp Leu Gin Ala 
50 55 60 

Glu Ala Leu Glu Lys lie Asn Glu Ala Arg Asp lie Ala His Glu Val 
65 70 75 80 

Ala Pro Glu lie Lys lie Gly His Thr lie Ala Glu Gly Ser Pro lie 
85 90 95 

Asp Met Leu Leu Glu Met Ser Pro Asp Ala Thr Met lie Val Met Gly 
100 105 110 

Ser Arg Gly Leu Gly Gly Leu Ser Gly Met Val Met Gly Ser Val Ser 
115 120 125 

Gly Ala Val Val Ser His Ala Lys Cys Pro Val Val Val Val Arg Glu 
130 135 140 

Asp Ser Ala Val Asn Glu Asp Ser Lys Tyr Gly Pro Val Val Val Gly 
145 150 155 160 

Val Asp Gly Ser Glu Val Ser Gin Gin Ala Thr Glu Tyr Ala Phe Ala 
165 170 175 

Glu Ala Glu Ala Arg Gly Ala Glu Leu Val Ala Val His Thr Trp Met 
180 185 190 

Asp Met Gin Val Gin Ala Ser Leu Ala Gly Leu Ala Ala Ala Gin Gin 
195 200 205 

Gin Trp Asp Glu Val Glu Arg Gin Gin Thr Asp Met Leu lie Glu Arg 
210 215 220 

Leu Ala Pro Leu Val Glu Lys Tyr Pro Ser Val Thr Val Lys Lys lie 
225 230 235 240 

lie Thr Arg Asp Arg Pro Val Arg Ala Leu Ala Glu Ala Ser Glu Asn 
245 250 255 

Ala Gin Leu Leu Val Val Gly Ser His Gly Arg Gly Gly Phe Lys Gly 
260 265 270 
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Met Leu Leu Gly Ser Thr Ser Arg Ala Leu Leu Gin Ser Ala Pro Cys 

275 280 285 

Pro Met Met Val Val Arg Pro Pro Glu Lys lie Lys Lys 
290 295 300 



<210> 7 
<211> 948 
<212> DNA 

<213> Corynebacterium glutamicuin 

<22G> 

<221> CDS 

<222> (101) . . (925) 

<223> RXA02229 

<400> 7 

gctggttcaa cagagaccac cgcgtgtcct gggtcgacgc ctctggcgat cccaccgcac 60 



aagccttgga gattttgggt ctacaatagc gagggtgaat ttg acc ate ccc ttt 

Leu Thr lie Pro Phe 
1 5 



115 



gcc aaa ggc cac gcc acc gaa aac gac ttc ate ate ate ece gat gag 
Ala Lys Gly His Ala Thr Glu Asn Asp Phe lie lie lie Pro Asp Glu 
10 15 20 



163 



gat gcg cgc eta gat tta act oca gaa atg gtg gte acg etg tgt gac 
Asp Ala Arg Leu Asp Leu Thr Pro Glu Met Val Val Thr Leu Cys Asp 
25 30 35 



211 



cgc cgc gcc ggg ate ggt get gat ggt ate etc cgc gtg gtt aaa get 
Arg Arg Ala Gly lie Gly Ala Asp Gly He Leu Arg Val Val Lys Ala 
40 45 50 



259 



gca gac gta gaa ggc tec acg gtc gac eca teg etg tgg ttc atg gat 
Ala Asp Val Glu Gly Ser Thr Val Asp Pro Ser Leu Trp Phe Met Asp 
55 60 65 



307 



tac cgc aac gee gat gga tct ttg get gaa atg tgc ggc aat ggt gtg 
Tyr Arg Asn Ala Asp Gly Ser Leu Ala Glu Met Cys Gly Asn Gly Val 
70 75 80 85 



355 



cgc etg ttc geg cac tgg etg tac tec cgc ggt ett gtt gat aat acg 
Arg Leu Phe Ala His Trp Leu Tyr Ser Arg Gly Leu Val Asp Asn Thr 
90 95 100 



403 



age ttt gat ate ggt acc cgc gcc ggt gtc cgc cac gtt gat att ttg 
Ser Phe Asp He Gly Thr Arg Ala Gly Val Arg His Val Asp He Leu 
105 110 115 



451 



cag gca gat caa cat tct gcg cag gtc cgc gtt gat atg ggc ate cct 
Gin Ala Asp Gin His Ser Ala Gin Val Arg Val Asp Met Gly He Pro 
120 125 130 



499 



gac gtc acg gga tta tec acc tgc gac ate aac ggc caa gta ttc get 547 
Asp Val Thr Gly Leu Ser Thr Cys Asp He Asn Gly Gin Val Phe Ala 
135 140 145 
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ggc ctt ggc gtt gat atg ggt aac cca cac eta gcg tgc gtt gtg ccg 595 
Gly Leu Gly Val Asp Met Gly Asn Pro His Leu Ala Cys Val Val Pro 
150 155 160 165 

ggc tta agt gcg teg get ctt gee gat atg gaa ctg cgc gca act acg 643 
Gly Leu Ser Ala Ser Ala Leu Ala Asp Met Glu Leu Arg Ala Pro Thr 
170 175 180 

ttt gat cag gaa ttc ttc ccc cac ggt gtg aac gta gaa ate gtc aca 691 
Phe Asp Gin Glu Phe Phe Pro His Gly Val Asn Val Glu lie Val Thr 
185 190 195 

gaa tta gaa gat gac gca gta teg atg cgc gtg tgg gaa cgc gga gtg 739 
Glu Leu Glu Asp Asp Ala Val Ser Met Arg Val Trp Glu Arg Gly Val 
200 205 210 

ggc gaa ace cgc tec tgt ggc acg gga acc gtt get gca gcg tgt get 787 
Gly Glu Thr Arg Ser Cys Gly Thr Gly Thr Val Ala Ala Ala Cys Ala 
215 220 225 

get tta get gat get gga ttg gga gaa ggc aca get aaa gtg tgc gtt 835 
Ala Leu Ala Asp Ala Gly Leu Gly Glu Gly Thr Ala Lys Val Cys Val 
230 235 240 245 

cca cgt ggg gaa gta gaa gtc cag ate ttt gac gac ggc tee aca etc 883 
Pro Arg Gly Glu Val Glu Val Gin lie Phe Asp Asp Gly Ser Thr Leu 
250 255 260 

acc ggc cca age gee ate ate gca etc ggt gag gtg cag ate 925 
Thr Gly Pro Ser Ala lie lie Ala Leu Gly Glu Val Gin lie 
265 270 275 

taagattcgc gattgtagtt egg 948 



<210> 8 
<211> 275 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 8 

Leu Thr lie Pro Phe Ala Lys Gly His Ala Thr Glu Asn Asp Phe lie 
15 10 15 

lie lie Pro Asp Glu Asp Ala Arg Leu Asp Leu Thr Pro Glu Met Val 
20 25 30 

Val Thr Leu Cys Asp Arg Arg Ala Gly lie Gly Ala Asp Gly lie Leu 
35 40 45 

Arg Val Val Lys Ala Ala Asp Val Glu Gly Ser Thr Val Asp Pro Ser 
50 55 60 

Leu Trp Phe Met Asp Tyr Arg Asn Ala Asp Gly Ser Leu Ala Glu Met 
65 70 75 80 

Cys Gly Asn Gly Val Arg Leu Phe Ala His Trp Leu Tyr Ser Arg Gly 
85 90 95 



Leu Val Asp Asn Thr Ser Phe Asp lie Gly Thr Arg Ala Gly Val Arg 
100 105 110 
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His Val Asp He 
115 

Asp Met Gly He 
130 

Gly Gin Val Phe 
145 

Ala Cys Val Val 



Leu Arg Ala Pro 
180 

Val Glu He Val 
195 

Trp Glu Arg Gly 
210 

Ala Ala Ala Cys 
225 

Ala Lys Val Cys 



Asp Gly Ser Thr 

260 



Leu Gin Ala Asp 
120 

Pro Asp Val Thr 
135 

Ala Gly Leu Gly 
150 

Pro Gly Leu Ser 
165 

Thr Phe Asp Gin 



Thr Glu Leu Glu 
200 

Val Gly Glu Thr 
215 

Ala Ala Leu Ala 
230 

Val Pro Arg Gly 
245 

Leu Thr Gly Pro 



Gin His Ser Ala 



Gly Leu Ser Thr 
140 

Val Asp Met Gly 
155 

Ala Ser Ala Leu 
170 

Glu Phe Phe Pro 
185 

Asp Asp Ala Val 



Arg Ser Cys Gly 
220 

Asp Ala Gly Leu 
235 

Glu Val Glu Val 
250 

Ser Ala He He 
265 



Gin Val Arg Val 
125 

Cys Asp He Asn 



Asn Pro His Leu 
160 

Ala Asp Met Glu 
175 

His Gly Val Asn 
190 

Ser Met Arg Val 
205 

Thr Gly Thr Val 



Gly Glu Gly Thr 
240 

Gin He Phe Asp 
255 

Ala Leu Gly Glu 
270 



Val Gin He 

275 



<210> 9 
<211> 1491 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1468) 
<223> RXS02970 



<400> 9 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 

Leu Ala Leu Lys Gly 
1 5 



tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tot gtg caa gca 
Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe Gly Ser Val Gin Ala 
10 15 20 



cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 



163 



aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 



259 
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70 



ate gtc ctg gag cca gtg gtg gga tea tea gga ate ate ctg cca oca 
He Val Leu Glu Pro Val Val Gly Ser Ser Gly He He Leu Pro Pro 
230 235 240 245 

gca ggt tac tta aat ggc gtg cgc gaa ctt tgc aae aag cac gge ate 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly He 
250 255 260 

etc tte ate gee gae gaa gte atg gtc gga ttc gga egc ace gga aaa 
Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tac gag cat get ggc gae gat tte cag cca gae atg ate 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 



307 



His Ser Trp Ser Ala Gin Asp Lys He Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gee gaa ggt tec acg ctg tac gae ttc gae ggc aae gee ttc ate gae 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe He Asp 
55 60 65 

atg ggt tec caa ett gtc teg gca aac tta ggc cac aac aac cct cga 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 

75 80 85 



403 



tta gtt gag gcg ate cag cgc caa gca gee egg ttg acc aac ate aac 
Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg Leu Thr Asn He Asn 
90 95 100 

ccg gcc ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 
Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 
105 110 115 

teg atg gcc cgt gge gaa ttc tec cac gtg ttt ttc acc aac gge gge 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gee gae gee ate gag cac tec ate cgc atg get cgc ctg cac acc gga 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 

cgc aae aaa att ctg tec gca tac cgc age tac cac ggc gca ace gga 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
150 155 160 165 

tec gcg atg atg etc acc gge gaa cac egc egc ctg ggc aac cce acc 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 

acc gae cca gat ate tac cac ttc tgg gca cca ttc ctg cac cac tee 
Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro Phe Leu His His Ser 
185 190 195 

tea ttc ttt gcc acc acc caa gaa gaa gaa tgc gaa cgc gca etc aag 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 

cac ttg gaa gat gtc ate gcg ttt gaa ggt get ggc atg ate gca gcg 787 
His Leu Glu Asp Val He Ala Phe Glu Gly Ala Gly Met He Ala Ala 
215 220 225 



451 



499 



547 



595 



643 



691 



739 



835 



883 



931 



979 
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280 285 290 



acc ttc gcc aag ggt gtt aac gca ggt tac gcc cca etc ggt ggc ate 1027 
Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 
295 300 305 



gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gca tac tec 
Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc acc tac tec gga cae cca ctt gca gta gca ccc gcc aag 
Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 



1075 



1123 



gca gcg ctg gag att tac gcg gaa gga gag ate att cca cgc gta get 1171 
Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 
345 350 355 

cga ctt ggc get gaa ctg ate gaa cct cgc ctt egt gaa eta gcg gaa 1219 
Arg Leu Gly Ala Glu Leu He Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 

gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 1267 
Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 

gtg gag ttc aat gca gae gcc act gcc atg get gee ggt get gca gaa 1315 
Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 

ttc aag gaa cgc ggc gtg tgg ccg atg ate tec ggc aac ega ttc eac 1363 
Phe Lys Glu Arg Gly Val Trp Pro Met He Ser Gly Asn Arg Phe His 
410 415 420 

ate gcg ccg ecg ctg acc acc act gat gae gaa ttg gta gca ctg ctg 1411 
He Ala Pro Pro Leu Thr Thr Thr Asp Asp Glu Leu Val Ala Leu Leu 
425 430 435 

gac gcg gtg gaa get gca gcc caa get gte gag ctg acc ttc get ggg 1459 
Asp Ala Val Glu Ala Ala Ala Gin Ala Val Glu Leu Thr Phe Ala Gly 
440 445 450 

gcg ttg ttc taagttttct agataaeaag gee 1491 
Ala Leu Phe 
455 



<210> 10 
<211> 456 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 10 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 



Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 
35 40 45 



16 



m 



Docket No.:BGI-121CP2 



Lys Val Trp Ala 
50 

Asn Ala Phe lie 
65 

His Asn Asn Pro 



Leu Thr Asn lie 
100 

Ala Ala Lys lie 
115 

Phe Thr Asn Gly 
130 

Arg Leu His Thr 
145 

His Gly Ala Thr 



Leu Gly Asn Pro 
180 

Phe Leu His His 
195 

Glu Arg Ala Leu 
210 

Gly Met lie Ala 
225 

lie lie Leu Pro 



Asn Lys His Gly 
260 

Gly Arg Thr Gly 
275 

Gin Pro Asp Met 
290 

Pro Leu Gly Gly 
305 

Ser Glu Ala Tyr 



Val Ala Pro Ala 
340 

lie Pro Arg Val 
355 



Ala Ala Glu Gly 
55 

Asp Met Gly Ser 
70 

Arg Leu Val Glu 
85 

Asn Pro Ala Phe 



Val Ser Met Ala 

120 

Gly Ala Asp Ala 
135 

Gly Arg Asn Lys 
150 

Gly Ser Ala Met 
165 

Thr Thr Asp Pro 



Ser Ser Phe Phe 
200 

Lys His Leu Glu 
215 

Ala lie Val Leu 
230 

Pro Ala Gly Tyr 
245 

lie Leu Phe lie 



Lys Leu Phe Ala 
280 

lie Thr Phe Ala 
295 

lie Val Met Thr 
310 

Ser Gly Gly Leu 
325 

Lys Ala Ala Leu 



Ala Arg Leu Gly 
360 



Ser Thr Leu Tyr 
60 

Gin Leu Val Ser 
75 

Ala lie Gin Arg 
90 

Gly Asn Asp Val 
105 

Arg Gly Glu Phe 



lie Glu His Ser 
140 

lie Leu Ser Ala 

155 

Met Leu Thr Gly 
170 

Asp lie Tyr His 
185 

Ala Thr Thr Gin 



Asp Val lie Ala 
220 

Glu Pro Val Val 
235 

Leu Asn Gly Val 
250 

Ala Asp Glu Val 
265 

Tyr Glu His Ala 



Lys Gly Val Asn 
300 

Gin Ser lie Arg 

315 

Thr Tyr Ser Gly 
330 

Glu lie Tyr Ala 
345 

Ala Glu Leu lie 



Asp Phe Asp Gly 



Ala Asn Leu Gly 
80 

Gin Ala Ala Arg 
95 

Arg Ser Asp Val 
110 

Ser His Val Phe 
125 

lie Arg Met Ala 



Tyr Arg Ser Tyr 
160 

Glu His Arg Arg 

175 

Phe Trp Ala Pro 
190 

Glu Glu Glu Cys 
205 

Phe Glu Gly Ala 



Gly Ser Ser Gly 
240 

Arg Glu Leu Cys 
255 

Met Val Gly Phe 
270 

Gly Asp Asp Phe 
285 

Ala Gly Tyr Ala 



Asp Thr Phe Gly 
320 

His Pro Leu Ala 
335 

Glu Gly Glu He 
350 

Glu Pro Arg Leu 
365 
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Arg Glu Leu Ala 
370 

Gly Phe Phe Trp 
385 

Ala Gly Ala Ala 



Gly Asn Arg Phe 
420 

Leu Val Ala Leu 
435 

Leu Thr Phe Ala 
450 



Glu Glu Asn Val 
375 

Ala Val Glu Phe 
390 

Glu Phe Lys Glu 
405 

His lie Ala Pro 



Leu Asp Ala Val 
440 

Gly Ala Leu Phe 
455 



Ala lie Ala Asp 
380 

Asn Ala Asp Ala 
395 

Arg Gly Val Trp 
410 

Pro Leu Thr Thr 
425 

Glu Ala Ala Ala 



Val Arg Gly lie 



Thr Ala Met Ala 
400 

Pro Met lie Ser 
415 

Thr Asp Asp Glu 
430 

Gin Ala Val Glu 
445 



<210> 11 
<211> 1330 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1330) 
<223> FRXA01009 

<400> 11 

aaccgacaaa acagccgttc acgtgctaaa gcagctcggc ttgatctagg gtgaggtgag 60 

ttatttaaag acttcataat attttgggga gtgaactggt ttg gca ttg aag ggt 115 

Leu Ala Leu Lys Gly 

1 5 

tac acc aac ttt gac ggt gaa ttc ate gaa ttc gga tct gtg caa gca 163 

Tyr Thr Asn Phe Asp Gly Glu Phe lie Glu Phe Gly Ser Val Gin Ala 

10 15 20 

aaa gaa gag gaa aaa egg gca ttc gac aac gat cgc gcg cac gtt ttc 211 
Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp Arg Ala His Val Phe 
25 30 35 

cac tec tgg tec gcg cag gac aaa ate age ccc aaa gta tgg gca get 259 
His Ser Trp Ser Ala Gin Asp Lys lie Ser Pro Lys Val Trp Ala Ala 
40 45 50 

gcc gaa ggt tec acg ctg tac gac ttc gac ggc aac gcc ttc ate gac 307 
Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly Asn Ala Phe lie Asp 
55 60 65 

atg ggt tee caa ctt gtc teg gca aac tta ggc cac aac aac cct ega 355 
Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly His Asn Asn Pro Arg 
70 75 80 85 

tta gtt gag gcg ate cag cgc caa gca gcc egg ttg acc aac ate aac 403 
Leu Val Glu Ala lie Gin Arg Gin Ala Ala Arg Leu Thr Asn lie Asn 
90 95 100 



ccg gcc ttc ggc aat gat gtg cgc tct gat gtt get gca aag ate gtg 



451 
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Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val Ala Ala Lys He Val 
105 110 115 

teg atg gcc cgt ggc gaa ttc tec cac gtg ttt ttc acc aac ggc ggc 499 
Ser Met Ala Arg Gly Glu Phe Ser His Val Phe Phe Thr Asn Gly Gly 
120 125 130 

gcc gac gcc ate gag cac tec ate cgc atg get ege ctg cac ace gga 547 
Ala Asp Ala He Glu His Ser He Arg Met Ala Arg Leu His Thr Gly 
135 140 145 



ege aac aaa att ctg tee gea tae ege age tac eae gge gea aec gga 
Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr His Gly Ala Thr Gly 
ISO 155 160 165 



595 



643 



691 



tee geg atg atg cte aee ggc gaa cac ege cgc ctg ggc aac cec aec 
Ser Ala Met Met Leu Thr Gly Glu His Arg Arg Leu Gly Asn Pro Thr 
170 175 180 

aec gac cea gat ate tac eac tte tgg gea cca ttc ctg cac eac tec 
Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro Phe Leu His His Ser 
185 190 195 

tea tte ttt gcc acc ace caa gaa gaa gaa tgc gaa ege gea etc aag 739 
Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys Glu Arg Ala Leu Lys 
200 205 210 



787 



835 



cac ttg gaa gat gte ate geg ttt gaa ggt get gge atg ate gea geg 
His Leu Glu Asp Val He Ala Phe Glu Gly Ala Gly Met He Ala Ala 
215 220 225 

ate gte ctg gag cea gtg gtg gga tea tea gga ate ate ctg cea cca 
He Val Leu Glu Pro Val Val Gly Ser Ser Gly He He Leu Pro Pro 
230 235 240 245 

gea ggt tae tta aat ggc gtg cgc gaa ctt tgc aac aag cac ggc ate 
Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys Asn Lys His Gly He 
250 255 260 

cte ttc ate gee gac gaa gte atg gte gga ttc gga cgc ace gga aaa 
Leu Phe He Ala Asp Glu Val Met Val Gly Phe Gly Arg Thr Gly Lys 
265 270 275 

ctg ttt get tae gag cat get ggc gac gat ttc cag cea gac atg ate 
Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe Gin Pro Asp Met He 
280 285 290 

aee tte gcc aag ggt gtt aac gea ggt tac gcc cca etc ggt gge ate 
Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala Pro Leu Gly Gly He 
295 300 305 

gtg atg acc caa tea ate cgc gat acc ttc gga tea gag gea tac tec 
Val Met Thr Gin Ser He Arg Asp Thr Phe Gly Ser Glu Ala Tyr Ser 
310 315 320 325 

ggc gga etc aec tac tec gga eae cca ctt gea gta gea ecc gcc aag 1123 
Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala Val Ala Pro Ala Lys 
330 335 340 

gea geg ctg gag att tac geg gaa gga gag ate att cca cgc gta get 1171 
Ala Ala Leu Glu He Tyr Ala Glu Gly Glu He He Pro Arg Val Ala 



931 



979 



1027 



1075 
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345 



350 



355 



cga ctt ggc get gaa ctg ate gaa cct cgc ctt cgt gaa eta gcg gaa 
Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu Arg Glu Leu Ala Glu 
360 365 370 



1219 



gaa aac gta gcg ate get gac gtg egg ggc ate gga ttc ttc tgg gca 
Glu Asn Val Ala He Ala Asp Val Arg Gly He Gly Phe Phe Trp Ala 
375 380 385 



1267 



gtg gag ttc aat gca gac gee act gcc atg get gcc ggt get gca gaa 
Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala Ala Gly Ala Ala Glu 
390 395 400 405 



1315 



ttc aag gaa egc ggc 
Phe Lys Glu Arg Gly 
410 



1330 



<210> 12 
<211> 410 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 12 

Leu Ala Leu Lys Gly Tyr Thr Asn Phe Asp Gly Glu Phe He Glu Phe 
15 10 15 

Gly Ser Val Gin Ala Lys Glu Glu Glu Lys Arg Ala Phe Asp Asn Asp 
20 25 30 

Arg Ala His Val Phe His Ser Trp Ser Ala Gin Asp Lys He Ser Pro 
35 40 45 

Lys Val Trp Ala Ala Ala Glu Gly Ser Thr Leu Tyr Asp Phe Asp Gly 
50 55 60 

Asn Ala Phe He Asp Met Gly Ser Gin Leu Val Ser Ala Asn Leu Gly 
65 70 75 80 

His Asn Asn Pro Arg Leu Val Glu Ala He Gin Arg Gin Ala Ala Arg 
85 90 95 

Leu Thr Asn He Asn Pro Ala Phe Gly Asn Asp Val Arg Ser Asp Val 
100 105 110 

Ala Ala Lys He Val Ser Met Ala Arg Gly Glu Phe Ser His Val Phe 
115 120 125 

Phe Thr Asn Gly Gly Ala Asp Ala He Glu His Ser He Arg Met Ala 
130 135 140 

Arg Leu His Thr Gly Arg Asn Lys He Leu Ser Ala Tyr Arg Ser Tyr 
145 150 155 160 

His Gly Ala Thr Gly Ser Ala Met Met Leu Thr Gly Glu His Arg Arg 
165 170 175 



Leu Gly Asn Pro Thr Thr Asp Pro Asp He Tyr His Phe Trp Ala Pro 
180 185 190 
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Phe Leu His His Ser Ser Phe Phe Ala Thr Thr Gin Glu Glu Glu Cys 
195 200 205 

Glu Arg Ala Leu Lys His Leu Glu Asp Val lie Ala Phe Glu Gly Ala 
210 215 220 



Gly Met lie Ala Ala lie Val Leu Glu Pro Val Val Gly Ser Ser Gly 



225 



230 



235 



240 



lie lie Leu Pro Pro Ala Gly Tyr Leu Asn Gly Val Arg Glu Leu Cys 
245 250 255 

Asn Lys His Gly lie Leu Phe lie Ala Asp Glu Val Met Val Gly Phe 
260 265 270 

Gly Arg Thr Gly Lys Leu Phe Ala Tyr Glu His Ala Gly Asp Asp Phe 
275 280 285 

Gin Pro Asp Met lie Thr Phe Ala Lys Gly Val Asn Ala Gly Tyr Ala 
290 295 300 

Pro Leu Gly Gly lie Val Met Thr Gin Ser lie Arg Asp Thr Phe Gly 
305 310 315 320 

Ser Glu Ala Tyr Ser Gly Gly Leu Thr Tyr Ser Gly His Pro Leu Ala 
325 330 335 

Val Ala Pro Ala Lys Ala Ala Leu Glu lie Tyr Ala Glu Gly Glu lie 
340 345 350 

lie Pro Arg Val Ala Arg Leu Gly Ala Glu Leu lie Glu Pro Arg Leu 
355 360 365 

Arg Glu Leu Ala Glu Glu Asn Val Ala lie Ala Asp Val Arg Gly lie 
370 375 380 

Gly Phe Phe Trp Ala Val Glu Phe Asn Ala Asp Ala Thr Ala Met Ala 
385 390 395 400 



Ala Gly Ala Ala Glu Phe Lys Glu Arg Gly 
405 410 



<210> 13 
<211> 792 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (769) 

<223> RXC02390 

<400> 13 

gctggtggtg ctgacccata cgctggaact ccaactgctg ttgataccgc caagatgttt 60 

ggccgcgagg atctcgtagc tcgcttcgag tcataggccg gtg gag tgg acc get 11 

Val Glu Trp Thr Ala 
1 5 

ttt ggc acc ctg att ctg etc aat ttg gtg ggc agt tta tec ccg ggg 16 
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Phe Gly Thr Leu lie Leu Leu Asn Leu Val Gly Ser Leu Ser Pro Gly 
10 15 20 

cct gat acc ttt ttc etc etc cgc tta gcc acc cgc tec aga gcg cac 
Pro Asp Thr Phe Phe Leu Leu Arg Leu Ala Thr Arg Ser Arg Ala His 
25 30 35 

gcg ate get ggc gtc gcc ggc ate gtc acc gga etc acg gtg tgg gtg 
Ala He Ala Gly Val Ala Gly He Val Thr Gly Leu Thr Val Trp Val 
40 45 50 

acg ctg acg gtc gtg gga gca gcg gcg ctg etc acc act tat ccg teg 
Thr Leu Thr Val Val Gly Ala Ala Ala Leu Leu Thr Thr Tyr Pro Ser 
55 60 65 

att etc gga ate ate cag etc gtc ggc ggc acg tac eta age ttc att 
He Leu Gly He He Gin Leu Val Gly Gly Thr Tyr Leu Ser Phe He 
70 75 80 85 

ggg tac aag ttg ctg cgc teg gcg teg aga gag ctt ate gac gcc cgc 
Gly Tyr Lys Leu Leu Arg Ser Ala Ser Arg Glu Leu He Asp Ala Arg 
90 95 100 

cag ttc cgt ttc aac gcc gat gcc cga cct ate ccg gat gcg gta gaa 
Gin Phe Arg Phe Asn Ala Asp Ala Arg Pro He Pro Asp Ala Val Glu 
105 110 115 



ctg tea aac cct aaa gtt gtc atg tac ttc gcg gca att ctg get ccg 
Leu Ser Asn Pro Lys Val Val Met Tyr Phe Ala Ala He Leu Ala Pro 
135 140 145 

ttg atg cca gcg cac cea tea ccg gtg ctg gcg ttc tet ate ate gtg 
Leu Met Pro Ala His Pro Ser Pro Val Leu Ala Phe Ser He He Val 
150 155 160 165 

gcg att tta gtg cag acc ttt gtt acc ttc tet get gtg tgc etc att 
Ala He Leu Val Gin Thr Phe Val Thr Phe Ser Ala Val Cys Leu He 
170 175 180 

gtc tet acg gag cgt gtg cgc aaa gca atg ctg cgt gca ggt ccc tgg 
Val Ser Thr Glu Arg Val Arg Lys Ala Met Leu Arg Ala Gly Pro Trp 
185 190 195 

ttt gac ctg ctt get ggc gtt gtc ttc etc gtt gtg ggt gtg act ctg 
Phe Asp Leu Leu Ala Gly Val Val Phe Leu Val Val Gly Val Thr Leu 
200 205 210 

ctg tat gaa ggc ctg acc ggt tta etc ggg taaaggcata aaaaatgget 

Leu Tyr Glu Gly Leu Thr Gly Leu Leu Gly 
215 220 

tec 



211 



259 



307 



355 



403 



451 



gca ctg gga acc cgc act cag gta tat cga caa ggt ttg gcc acc aac 4 99 
Ala Leu Gly Thr Arg Thr Gin Val Tyr Arg Gin Gly Leu Ala Thr Asn 
120 125 130 



547 



595 



643 



691 



739 



789 



792 



<210> 14 
<211> 223 
<212> PRT 



22 
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<213> Corynebacterium glutartiicum 
<400> 14 

Val Glu Trp Thr Ala Phe Gly Thr Leu lie Leu Leu Asn Leu Val Gly 
15 10 15 

Ser Leu Ser Pro Gly Pro Asp Thr Phe Phe Leu Leu Arg Leu Ala Thr 
20 25 30 

Arg Ser Arg Ala His Ala lie Ala Gly Val Ala Gly lie Val Thr Gly 
35 40 45 

Leu Thr Val Trp Val Thr Leu Thr Val Val Gly Ala Ala Ala Leu Leu 
50 55 60 

Thr Thr Tyr Pro Ser lie Leu Gly lie lie Gin Leu Val Gly Gly Thr 
65 70 75 80 

Tyr Leu Ser Phe lie Gly Tyr Lys Leu Leu Arg Ser Ala Ser Arg Glu 
85 90 95 

Leu lie Asp Ala Arg Gin Phe Arg Phe Asn Ala Asp Ala Arg Pro lie 
100 105 110 

Pro Asp Ala Val Glu Ala Leu Gly Thr Arg Thr Gin Val Tyr Arg Gin 
115 120 125 



Gly Leu Ala Thr Asn Leu Ser Asn Pro Lys Val Val Met Tyr Phe Ala 



130 



135 



140 



Ala lie Leu Ala Pro Leu Met Pro Ala His Pro Ser Pro Val Leu Ala 
145 150 155 160 

Phe Ser lie lie Val Ala lie Leu Val Gin Thr Phe Val Thr Phe Ser 
165 170 175 

Ala Val Cys Leu lie Val Ser Thr Glu Arg Val Arg Lys Ala Met Leu 
180 185 190 

Arg Ala Gly Pro Trp Phe Asp Leu Leu Ala Gly Val Val Phe Leu Val 
195 200 205 



Val Gly Val Thr Leu Leu Tyr Glu Gly Leu Thr Gly Leu Leu Gly 
210 215 220 



<210> 15 
<211> 897 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXC01796 

<400> 15 

atgtaactcg atcaggtgga aatgcccgca aaagtggcgg cggtggccga gggatggccg 60 

ttggtgcggc atcggtggcc tgctactagt cgggctcttc ttg etc ctt ggc ggt 115 

Leu Leu Leu Gly Gly 
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aac cct gcc gag ate gac cag gtt tta ggt ggc gat caa acc cag ate 163 

Asn Pro Ala Glu lie Asp Gin Val Leu Gly Gly Asp Gin Thr Gin lie 
10 15 20 

gag tct gga gag tec acc gga gcc ggc gac ttt gat cac tgc caa acc 211 

Glu Ser Gly Glu Ser Thr Gly Ala Gly Asp Phe Asp His Cys Gin Thr 
25 30 35 



ggc gca gat gcc aac gcc agt gat gat tgt cgc ctt tac tac acc tea 
Gly Ala Asp Ala Asn Ala Ser Asp Asp Cys Arg Leu Tyr Tyr Thr Ser 
40 45 50 



ggc ccg gat ccg eta etc caa ecc ate acc gaa tct gag eta gat tee 
Gly Pro Asp Pro Leu Leu Gin Pro lie Thr Glu Ser Glu Leu Asp Ser 
185 190 195 



tec ggt ggc gat gtc aat cct gaa age tgg act cac ggc tea teg cag 
Ser Gly Gly Asp Val Asn Pro Glu Ser Trp Thr His Gly Ser Ser Gin 
215 220 225 



259 



ttc tec gtc aat gaa atg tgg cag act ttg ett cca get cag get ggt 307 

Phe Ser Val Asn Glu Met Trp Gin Thr Leu Leu Pro Ala Gin Ala Gly 
55 60 65 

ate gaa tac acc gag ccg aca ttg act ctt ttc aaa aac tec acc caa 355 

lie Glu Tyr Thr Glu Pro Thr Leu Thr Leu Phe Lys Asn Ser Thr Gin 
70 75 80 85 

ace ggc tgc ggt ttc get tct gcg tec act ggg ccg ttt tac tgt ccg 403 

Thr Gly Cys Gly Phe Ala Ser Ala Ser Thr Gly Pro Phe Tyr Cys Pro 

90 95 100 

tea gac caa gat get tat ttt gac ttg act ttc ttc gat cag atg cgt 451 

Ser Asp Gin Asp Ala Tyr Phe Asp Leu Thr Phe Phe Asp Gin Met Arg 

105 110 115 

cag ttc ggt gca gaa aac gcc ccg ctt gcc cag atg tac ate gtg gcg 4 99 

Gin Phe Gly Ala Glu Asn Ala Pro Leu Ala Gin Met Tyr lie Val Ala 
120 125 130 

cac gag tac ggc cac cac gtc caa aac etc gag ggc aca etc gga ctg 547 

His Glu Tyr Gly His His Val Gin Asn Leu Glu Gly Thr Leu Gly Leu 
135 140 145 

tec aat tac aac gat ccg ggc get gat tee aac gee gtc aag ate gag 595 

Ser Asn Tyr Asn Asp Pro Gly Ala Asp Ser Asn Ala Val Lys lie Glu 
150 155 160 165 

ttg cag gee gat tgc tac gca ggc att tgg get aat cac tec age gaa 643 

Leu Gin Ala Asp Cys Tyr Ala Gly lie Trp Ala Asn His Ser Ser Glu 

170 175 180 



691 



get etc ett get gca age gee gtg ggc gac gac aat ate cag caa cga 739 
Ala Leu Leu Ala Ala Ser Ala Val Gly Asp Asp Asn lie Gin Gin Arg 
200 205 210 



787 



cag cgc aaa gac gcg ttc etc gee ggc tac aac acc ggc cag atg age 835 
Gin Arg Lys Asp Ala Phe Leu Ala Gly Tyr Asn Thr Gly Gin Met Ser 
230 235 240 245 
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gcc tgc gac ttc etc ggc egg ggc gtc tac aac gac get taaagcattg 884 
Ala Cys Asp Phe Leu Gly Arg Gly Val Tyr Asn Asp Ala 
250 255 

cttttcgacg tct 897 



<210> 16 
<211> 258 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 16 

Leu Leu Leu Gly Gly Asn Pro Ala Glu lie Asp Gin Val Leu Gly Gly 
15 10 15 

Asp Gin Thr Gin lie Glu Ser Gly Glu Ser Thr Gly Ala Gly Asp Phe 
20 25 30 

Asp His Cys Gin Thr Gly Ala Asp Ala Asn Ala Ser Asp Asp Cys Arg 
35 40 45 

Leu Tyr Tyr Thr Ser Phe Ser Val Asn Glu Met Trp Gin Thr Leu Leu 
50 55 60 

Pro Ala Gin Ala Gly lie Glu Tyr Thr Glu Pro Thr Leu Thr Leu Phe 
65 70 75 80 

Lys Asn Ser Thr Gin Thr Gly Cys Gly Phe Ala Ser Ala Ser Thr Gly 
85 90 95 

Pro Phe Tyr Cys Pro Ser Asp Gin Asp Ala Tyr Phe Asp Leu Thr Phe 
100 105 110 

Phe Asp Gin Met Arg Gin Phe Gly Ala Glu Asn Ala Pro Leu Ala Gin 
115 120 125 

Met Tyr lie Val Ala His Glu Tyr Gly His His Val Gin Asn Leu Glu 
130 135 140 

Gly Thr Leu Gly Leu Ser Asn Tyr Asn Asp Pro Gly Ala Asp Ser Asn 
145 150 155 160 

Ala Val Lys lie Glu Leu Gin Ala Asp Cys Tyr Ala Gly lie Trp Ala 
165 170 175 

Asn His Ser Ser Glu Gly Pro Asp Pro Leu Leu Gin Pro lie Thr Glu 
180 185 190 

Ser Glu Leu Asp Ser Ala Leu Leu Ala Ala Ser Ala Val Gly Asp Asp 
195 200 205 

Asn lie Gin Gin Arg Ser Gly Gly Asp Val Asn Pro Glu Ser Trp Thr 
210 215 220 

His Gly Ser Ser Gin Gin Arg Lys Asp Ala Phe Leu Ala Gly Tyr Asn 
225 230 235 240 

Thr Gly Gin Met Ser Ala Cys Asp Phe Leu Gly Arg Gly Val Tyr Asn 
245 250 255 
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Asp Ala 



<210> 17 

<211> 771 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (748) 

<223> RXC01207 

<400> 17 

cttcatgatc tcaccggcag agcgcgtttt gttacagcgc gtaaactgtg actttgaaaa 60 

atttttgaac aatccgtaca ccaacttcag gagaaaaaca gtg age aga ate tat 115 

Val Ser Arg lie Tyr 
1 5 

gac tgt gcc gac caa gac tec cgt gca gca ggc eta aag gcg get gtc 163 
Asp Cys Ala Asp Gin Asp Ser Arg Ala Ala Gly Leu Lys Ala Ala Val 
10 15 20 

gat gca gtc aaa gcc ggt cag etc gtt gtc ctt ccc acg gat acc ctt 211 
Asp Ala Val Lys Ala Gly Gin Leu Val Val Leu Pro Thr Asp Thr Leu 
25 30 35 

tat gga etc ggc tgc gac get ttc aac aac gag gca gta gcc aac ctt 259 
Tyr Gly Leu Gly Cys Asp Ala Phe Asn Asn Glu Ala Val Ala Asn Leu 
40 45 50 

ctg gcc acc aaa cac cgt ggc ccc gat atg ccc gtt cca gtg etc gtc 307 
Leu Ala Thr Lys His Arg Gly Pro Asp Met Pro Val Pro Val Leu Val 
55 60 65 

ggc age tgg gac ace att caa gga ctt gtg cac tec tat tct gcg cag 355 
Gly Ser Trp Asp Thr lie Gin Gly Leu Val His Ser Tyr Ser Ala Gin 
70 75 80 85 

gca aaa gcg ctt gtg gag gcg ttc tgg cet ggt gga ctg tec ate ate 403 
Ala Lys Ala Leu Val Glu Ala Phe Trp Pro Gly Gly Leu Ser lie lie 
90 95 100 

gtt cog cag gca cca age ctt ccg tgg aac ctt ggc gat acc cgt ggc 451 
Val Pro Gin Ala Pro Ser Leu Pro Trp Asn Leu Gly Asp Thr Arg Gly 
105 110 115 

ace gta atg ctg cgc atg cca ctg cac cca gtt gcc att gaa ttg ctg 4 99 
Thr Val Met Leu Arg Met Pro Leu His Pro Val Ala lie Glu Leu Leu 
120 125 130 

cgc caa acc gga cca atg get gtc tec tec gcc aac ate tec gga cat 547 
Arg Gin Thr Gly Pro Met Ala Val Ser Ser Ala Asn lie Ser Gly His 
135 140 145 



act cct cca acc acc gtg ctg gag get cgt cag cag etc aac caa aat 
Thr Pro Pro Thr Thr Val Leu Glu Ala Arg Gin Gin Leu Asn Gin Asn 
150 155 160 165 



595 
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gtc get gtc tac etc gat ggt ggc gaa tgc gcg ctg gcc acc cct tea 643 
Val Ala Val Tyr Leu Asp Gly Gly Glu Cys Ala Leu Ala Thr Pro Ser 
170 175 180 

acc ate gtg gat att tea ggc cce gca cca aag att ttg egt gag ggt 691 
Thr lie Val Asp lie Ser Gly Pro Ala Pro Lys lie Leu Arg Glu Gly 
185 190 195 

gcc ate age gea gaa ege gtt ggc gaa gta ett gga gtg teg gca gaa 739 
Ala lie Ser Ala Glu Arg Val Gly Glu Val Leu Gly Val Ser Ala Glu 
200 205 210 

age ctg ege taaatgggag tcggtttcgc ggg 771 
Ser Leu Arg 
215 



<210> 18 
<211> 216 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 18 

Val Ser Arg lie Tyr Asp Cys Ala Asp Gin Asp Ser Arg Ala Ala Gly 
15 10 15 

Leu Lys Ala Ala Val Asp Ala Val Lys Ala Gly Gin Leu Val Val Leu 
20 25 30 

Pro Thr Asp Thr Leu Tyr Gly Leu Gly Cys Asp Ala Phe Asn Asn Glu 
35 40 45 

Ala Val Ala Asn Leu Leu Ala Thr Lys His Arg Gly Pro Asp Met Pro 
50 55 60 

Val Pro Val Leu Val Gly Ser Trp Asp Thr lie Gin Gly Leu Val His 
65 70 75 80 

Ser Tyr Ser Ala Gin Ala Lys Ala Leu Val Glu Ala Phe Trp Pro Gly 
85 90 95 

Gly Leu Ser lie lie Val Pro Gin Ala Pro Ser Leu Pro Trp Asn Leu 
100 105 110 

Gly Asp Thr Arg Gly Thr Val Met Leu Arg Met Pro Leu His Pro Val 
115 120 125 

Ala He Glu Leu Leu Arg Gin Thr Gly Pro Met Ala Val Ser Ser Ala 
130 135 140 

Asn He Ser Gly His Thr Pro Pro Thr Thr Val Leu Glu Ala Arg Gin 
145 150 155 160 

Gin Leu Asn Gin Asn Val Ala Val Tyr Leu Asp Gly Gly Glu Cys Ala 
165 170 175 

Leu Ala Thr Pro Ser Thr He Val Asp He Ser Gly Pro Ala Pro Lys 
180 185 190 



He Leu Arg Glu Gly Ala He Ser Ala Glu Arg Val Gly Glu Val Leu 
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195 



200 



205 



Gly Val Ser Ala Glu Ser Leu Arg 
210 215 



<210> 19 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1003) 
<223> RXC00657 

<400> 19 

gtgcggatcg ggtatccgcg ctacacttag aggtgttaga gatcatgagt ttccacgaac 60 

tgtaacgcag gattcaccaa tcaatgaaag gtcgaccgac atg age act gaa gac 115 

Met Ser Thr Glu Asp 
1 5 

att gtc gtc gta gca gta gat ggc teg gac gcc tea aaa caa get gtt 

lie Val Val Val Ala Val Asp Gly Ser Asp Ala Ser Lys Gin Ala Val 
10 15 20 



get tec age tac ace atg cct cag ttc etc tac gca gag gga atg gtt 
Ala Ser Ser Tyr Thr Met Pro Gin Phe Leu Tyr Ala Glu Gly Met Val 
40 45 50 

cca cca caa gag ctt ttc gat gac etc cag gcc gaa gcc ctg gaa aag 
Pro Pro Gin Glu Leu Phe Asp Asp Leu Gin Ala Glu Ala Leu Glu Lys 
55 60 65 

att aac gaa gee cgt gac ate gcc cat gag gta gcg cca gaa ate aag 
lie Asn Glu Ala Arg Asp lie Ala His Glu Val Ala Pro Glu lie Lys 
70 75 80 85 

ate ggg eac ace ate get gaa ggc agt ccc ate gac atg ctg ttg gaa 
He Gly His Thr He Ala Glu Gly Ser Pro He Asp Met Leu Leu Glu 
90 95 100 

atg tet ccc gat gcc aca atg ate gtc atg ggt tec egc gga etc ggc 
Met Ser Pro Asp Ala Thr Met He Val Met Gly Ser Arg Gly Leu Gly 
105 110 115 

gga etc tec gga atg gtc atg ggc tec gtc tec ggt gca gtg gtc age 
Gly Leu Ser Gly Met Val Met Gly Ser Val Ser Gly Ala Val Val Ser 
120 125 130 

cac gca aag tgt cca gtc gtt gtt gtc cgt gaa gac age gca gtc aac 
His Ala Lys Cys Pro Val Val Val Val Arg Glu Asp Ser Ala Val Asn 
135 140 145 



163 



egg tgg get gca aat acc gcc aac aaa cgt ggc att cca ctt cgc ttg 211 
Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg Gly He Pro Leu Arg Leu 
25 30 35 



259 



307 



355 



403 



451 



499 



547 



gaa gac age aag tac ggc cca gtc gtc gtc ggt gtg gat ggc tec gaa 
Glu Asp Ser Lys Tyr Gly Pro Val Val Val Gly Val Asp Gly Ser Glu 



595 



150 



155 
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160 



165 



gtc tec caa cag gca acc gaa tac gca ttt gcg gaa get gaa get cgt 
Val Ser Gin Gin Ala Thr Glu Tyr Ala Phe Ala Glu Ala Glu Ala Arg 
170 175 180 



643 



ggc gcc gaa etc gtt gca gtt cac acc tgg atg gac atg cag gta cag 
Gly Ala Glu Leu Val Ala Val His Thr Trp Met Asp Met Gin Val Gin 
185 190 195 



691 



gca tea ctt gca ggt ctt gca get get caa cag cag tgg gat gaa gtg 
Ala Ser Leu Ala Gly Leu Ala Ala Ala Gin Gin Gin Trp Asp Glu Val 
200 205 210 



739 



gaa cgt cag caa acc gac atg ctg ate gaa cgc etc gca cca ctg gtg 
Glu Arg Gin Gin Thr Asp Met Leu lie Glu Arg Leu Ala Pro Leu Val 
215 220 225 



787 



gaa aag tac cca agt gta ace gtc aag aag ate ate acc cgt gac cgc 
Glu Lys Tyr Pro Ser Val Thr Val Lys Lys lie lie Thr Arg Asp Arg 
230 235 240 245 



835 



eea gtt cgc gca ctt gca gaa gca tct gaa aac gcg cag etc eta gtc 
Pro Val Arg Ala Leu Ala Glu Ala Ser Glu Asn Ala Gin Leu Leu Val 
250 255 260 



883 



gtt ggt tee cat ggt cgt ggc gga ttt aag ggc atg etc ctt ggc tec 
Val Gly Ser His Gly Arg Gly Gly Phe Lys Gly Met Leu Leu Gly Ser 
265 270 275 



931 



ace tec ege gca ctg ctg caa tec gca ccg tgc cca atg atg gtg gtt 
Thr Ser Arg Ala Leu Leu Gin Ser Ala Pro Cys Pro Met Met Val Val 
280 285 290 



979 



cgc cca cct gag aag att aag aag tagtttcttt taagtttega tgc 
Arg Pro Pro Glu Lys lie Lys Lys 
295 300 



1026 



<210> 20 
<211> 301 
<212> PRT 

<213> Corynebacterium glutartiicum 
<400> 20 

Met Ser Thr Glu Asp lie Val Val Val Ala Val Asp Gly Ser Asp Ala 
15 10 15 

Ser Lys Gin Ala Val Arg Trp Ala Ala Asn Thr Ala Asn Lys Arg Gly 
20 25 30 

lie Pro Leu Arg Leu Ala Ser Ser Tyr Thr Met Pro Gin Phe Leu Tyr 
35 40 45 

Ala Glu Gly Met Val Pro Pro Gin Glu Leu Phe Asp Asp Leu Gin Ala 
50 55 60 

Glu Ala Leu Glu Lys lie Asn Glu Ala Arg Asp lie Ala His Glu Val 
65 70 75 80 



Ala Pro Glu He Lys He Gly His Thr He Ala Glu Gly Ser Pro He 
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85 



90 



95 



Asp Met Leu Leu Glu Met Ser Pro Asp Ala Thr Met lie Val Met Gly 
100 105 110 

Ser Arg Gly Leu Gly Gly Leu Ser Gly Met Val Met Gly Ser Val Ser 
115 120 125 

Gly Ala Val Val Ser His Ala Lys Cys Pro Val Val Val Val Arg Glu 
130 135 140 

Asp Ser Ala Val Asn Glu Asp Ser Lys Tyr Gly Pro Val Val Val Gly 
145 150 155 160 

Val Asp Gly Ser Glu Val Ser Gin Gin Ala Thr Glu Tyr Ala Phe Ala 
165 170 175 

Glu Ala Glu Ala Arg Gly Ala Glu Leu Val Ala Val His Thr Trp Met 
180 185 190 

Asp Met Gin Val Gin Ala Ser Leu Ala Gly Leu Ala Ala Ala Gin Gin 
195 200 205 

Gin Trp Asp Glu Val Glu Arg Gin Gin Thr Asp Met Leu lie Glu Arg 
210 215 220 

Leu Ala Pro Leu Val Glu Lys Tyr Pro Ser Val Thr Val Lys Lys lie 
225 230 235 240 

lie Thr Arg Asp Arg Pro Val Arg Ala Leu Ala Glu Ala Ser Glu Asn 
245 250 255 

Ala Gin Leu Leu Val Val Gly Ser His Gly Arg Gly Gly Phe Lys Gly 
260 265 270 

Met Leu Leu Gly Ser Thr Ser Arg Ala Leu Leu Gin Ser Ala Pro Cys 
275 280 285 



Pro Met Met Val Val Arg Pro Pro Glu Lys lie Lys Lys 
290 295 300 



<210> 21 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutaitiicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXC00552 

<400> 21 

ccgccaacaa ggcagcaaag ctcgatccaa ttgacgcctt gcgttatgag taaaagcctc 60 

gtttttaagg tagccacaca tcgcactaga ctgaagaact gtg get acc tea aaa 115 

Val Ala Thr Ser Lys 
1 5 



att ctt ctt tat tac gca ttc acc cog etc tct gac cot aaa gcg gtt 163 
lie Leu Leu Tyr Tyr Ala Phe Thr Pro Leu Ser Asp Pro Lys Ala Val 



10 



30 



15 



m 
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cag ctg tgg cag cgt gag etc tgc gag tea ctg aat ctt cgt ggc cgc 
Gin Leu Trp Gin Arg Glu Leu Cys Glu Ser Leu Asn Leu Arg Gly Arg 
25 30 35 

ate ctg ate tec act cac ggc ate aat gga ace gtg ggc gga gat att 
He Leu He Ser Thr His Gly He Asn Gly Thr Val Gly Gly Asp He 
40 45 50 



211 



259 



gat gat tgc aag gcg tac att aaa aag acc cgc gag tac cca ggt ttc 

Asp Asp Cys Lys Ala Tyr He Lys Lys Thr Arg Glu Tyr Pro Gly Phe 

55 60 65 

aac cgc atg cag ttt aag tgg tec gag ggt ggc get gag gat ttc cca 

Asn Arg Met Gin Phe Lys Trp Ser Glu Gly Gly Ala Glu Asp Phe Pro 

70 75 80 85 

aag etc agt gtc aaa gtc cgc gat gag ate gtt gee ttc ggc get cca 

Lys Leu Ser Val Lys Val Arg Asp Glu He Val Ala Phe Gly Ala Pro 

90 95 100 



307 



355 



403 



gat gag etc aaa gtg gat gaa aac ggc gtc gtc ggt ggc ggc gtt cac 

Asp Glu Leu Lys Val Asp Glu Asn Gly Val Val Gly Gly Gly Val His 

105 110 115 

ctg aaa cca cag cag gtc aat gag ctt gtg gaa gcc cgt ggc gat gaa 

Leu Lys Pro Gin Gin Val Asn Glu Leu Val Glu Ala Arg Gly Asp Glu 
120 125 130 

gtt gtg ttc ttt gac ggc cgc aac gca atg gaa gee cag ate ggc aag 

Val Val Phe Phe Asp Gly Arg Asn Ala Met Glu Ala Gin He Gly Lys 
135 140 145 

ttc aag gac get gtt gtc ect gac gta gaa acc act cat gat ttc ate 

Phe Lys Asp Ala Val Val Pro Asp Val Glu Thr Thr His Asp Phe He 

150 155 160 165 

gca gaa att gag tct gga aaa tac gac gat etc aaa gac aag ect gtg 

Ala Glu He Glu Ser Gly Lys Tyr Asp Asp Leu Lys Asp Lys Pro Val 

170 175 180 

gtc acc tac tgc acc ggc gga att cgt tgt gag ate ctg agt tea etc 
Val Thr Tyr Cys Thr Gly Gly He Arg Cys Glu He Leu Ser Ser Leu 

185 190 195 



451 



499 



547 



595 



643 



691 



atg ate aac egt ggt ttc aaa gag gtc tac caa ate gat ggc ggc ate 

Met He Asn Arg Gly Phe Lys Glu Val Tyr Gin He Asp Gly Gly He 

200 205 210 

gtt cgc tac ggc gag cag ttt ggc aac aag ggc ctg tgg gaa ggc tec 

Val Arg Tyr Gly Glu Gin Phe Gly Asn Lys Gly Leu Trp Glu Gly Ser 

215 220 225 

etc tac gtt ttc gat aag cgc atg eat atg gaa ttc ggc gag gat tac 

Leu Tyr Val Phe Asp Lys Arg Met His Met Glu Phe Gly Glu Asp Tyr 

230 235 240 245 

aaa gag gtc gga cac tgc ate eat tgc gat act ccc acc aac aaa ttt 

Lys Glu Val Gly His Cys He His Cys Asp Thr Pro Thr Asn Lys Phe 

250 255 260 



739 



787 



835 



883 
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gag cac tgc etc aac gaa gat gat tgc cgc gag etc gtg ttg atg tgc 931 
Glu His Cys Leu Asn Glu Asp Asp Cys Arg Glu Leu Val Leu Met Cys 
265 270 275 

act gat tgc ttc gcc aat gtt gag acc cgt cat tgc aag cgc gaa cgc 979 
Pro Asp Cys Phe Ala Asn Val Glu Thr Arg His Cys Lys Arg Glu Arg 
280 285 290 

tgt gca gca att get gcg gat ttc get gag caa gga att gat ceg etc 1027 
Cys Ala Ala lie Ala Ala Asp Phe Ala Glu Gin Gly lie Asp Pro Leu 
295 300 305 

gtt act tct taaaaagggt atggtggctg ggt 1059 

Val Thr Ser 

310 



<210> 22 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 22 

Val Ala Thr Ser Lys lie Leu Leu Tyr Tyr Ala Phe Thr Pro Leu Ser 
15 10 15 

Asp Pro Lys Ala Val Gin Leu Trp Gin Arg Glu Leu Cys Glu Ser Leu 
20 25 30 

Asn Leu Arg Gly Arg lie Leu lie Ser Thr His Gly lie Asn Gly Thr 
35 40 45 

Val Gly Gly Asp lie Asp Asp Cys Lys Ala Tyr lie Lys Lys Thr Arg 
50 55 60 

Glu Tyr Pro Gly Phe Asn Arg Met Gin Phe Lys Trp Ser Glu Gly Gly 
65 70 75 80 

Ala Glu Asp Phe Pro Lys Leu Ser Val Lys Val Arg Asp Glu lie Val 
85 90 95 

Ala Phe Gly Ala Pro Asp Glu Leu Lys Val Asp Glu Asn Gly Val Val 
100 105 110 

Gly Gly Gly Val His Leu Lys Pro Gin Gin Val Asn Glu Leu Val Glu 
115 120 125 

Ala Arg Gly Asp Glu Val Val Phe Phe Asp Gly Arg Asn Ala Met Glu 
130 135 140 

Ala Gin lie Gly Lys Phe Lys Asp Ala Val Val Pro Asp Val Glu Thr 
145 150 155 160 

Thr His Asp Phe lie Ala Glu lie Glu Ser Gly Lys Tyr Asp Asp Leu 
165 170 175 

Lys Asp Lys Pro Val Val Thr Tyr Cys Thr Gly Gly lie Arg Cys Glu 
180 185 190 



lie Leu Ser Ser Leu Met lie Asn Arg Gly Phe Lys Glu Val Tyr Gin 
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195 200 205 



lie Asp Gly Gly lie Val Arg Tyr Gly Glu Gin Phe Gly Asn Lys Gly 
210 215 220 

Leu Trp Glu Gly Ser Leu Tyr Val Phe Asp Lys Arg Met His Met Glu 
225 230 235 240 

Phe Gly Glu Asp Tyr Lys Glu Val Gly His Cys lie His Cys Asp Thr 
245 250 255 

Pro Thr Asn Lys Phe Glu His Cys Leu Asn Glu Asp Asp Cys Arg Glu 
260 265 270 

Leu Val Leu Met Cys Pro Asp Cys Phe Ala Asn Val Glu Thr Arg His 
275 280 285 

Cys Lys Arg Glu Arg Cys Ala Ala lie Ala Ala Asp Phe Ala Glu Gin 
290 295 300 

Gly lie Asp Pro Leu Val Thr Ser 
305 310 



<210> 23 
<211> 1386 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1363) 
<223> RXA00534 

<400> 23 

ctgtgcagaa agaaaacact cctctggcta ggtagacaca gtttataaag gtagagttga 60 

gcgggtaact gtcagcacgt agatcgaaag gtgcacaaag gtg gcc ctg gtc gta 115 

Val Ala Leu Val Val 
1 5 

cag aaa tat ggc ggt tec teg ctt gag agt gcg gaa cgc att aga aac 163 
Gin Lys Tyr Gly Gly Ser Ser Leu Glu Ser Ala Glu Arg lie Arg Asn 
10 15 20 

gtc get gaa egg ate gtt gee ace aag aag get gga aat gat gtc gtg 211 
Val Ala Glu Arg lie Val Ala Thr Lys Lys Ala Gly Asn Asp Val Val 
25 30 35 

gtt gtc tge tee gea atg gga gac acc acg gat gaa ctt eta gaa ctt 259 
Val Val Cys Ser Ala Met Gly Asp Thr Thr Asp Glu Leu Leu Glu Leu 
40 45 50 

gca gcg gca gtg aat ccc gtt ecg cca get cgt gaa atg gat atg etc 307 
Ala Ala Ala Val Asn Pro Val Pro Pro Ala Arg Glu Met Asp Met Leu 
55 60 65 



ctg act get ggt gag cgt att tct aac get etc gtc gcc atg get att 
Leu Thr Ala Gly Glu Arg lie Ser Asn Ala Leu Val Ala Met Ala lie 
70 75 80 85 



355 
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gag tec ctt ggc gca gaa gcc caa tct ttc acg ggc tct cag get ggt 403 
Glu Ser Leu Gly Ala Glu Ala Gin Ser Phe Thr Gly Ser Gin Ala Gly 
90 95 100 

gtg etc acc acc gag cgc cac gga aac gca cgc att gtt gat gtc act 451 
Val Leu Thr Thr Glu Arg His Gly Asn Ala Arg lie Val Asp Val Thr 
105 110 115 

cca ggt cgt gtg cgt gaa gca etc gat gag ggc aag ate tgc att gtt 4 99 
Pro Gly Arg Val Arg Glu Ala Leu Asp Glu Gly Lys lie Cys lie Val 
120 125 130 

get ggt ttc cag ggt gtt aat aaa gaa acc cgc gat gtc acc acg ttg 547 
Ala Gly Phe Gin Gly Val Asn Lys Glu Thr Arg Asp Val Thr Thr Leu 
135 140 145 

ggt cgt ggt ggt tct gac acc act gca gtt gcg ttg gca get get ttg 595 
Gly Arg Gly Gly Ser Asp Thr Thr Ala Val Ala Leu Ala Ala Ala Leu 
150 155 160 165 

aac get gat gtg tgt gag att tac teg gac gtt gac ggt gtg tat acc 643 
Asn Ala Asp Val Cys Glu He Tyr Ser Asp Val Asp Gly Val Tyr Thr 
170 175 180 

get gac ccg cgc ate gtt cet aat gca cag aag ctg gaa aag etc age 691 
Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys Leu Glu Lys Leu Ser 
185 190 195 

ttc gaa gaa atg ctg gaa ctt get get gtt ggc tec aag att ttg gtg 739 
Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly Ser Lys He Leu Val 
200 205 210 

ctg cgc agt gtt gaa tac get cgt gca ttc aat gtg cca ctt cgc gta 787 
Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn Val Pro Leu Arg Val 
215 220 225 

cgc teg tct tat agt aat gat ccc ggc act ttg att gcc ggc tct atg 835 
Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu lie Ala Gly Ser Met 
230 235 240 245 

gag gat att ect gtg gaa gaa gca gtc ctt acc ggt gtc gca ace gac 883 
Glu Asp He Pro Val Glu Glu Ala Val Leu Thr Gly Val Ala Thr Asp 
250 255 260 

aag tec gaa gcc aaa gta acc gtt ctg ggt att tec gat aag cca ggc 931 
Lys Ser Glu Ala Lys Val Thr Val Leu Gly He Ser Asp Lys Pro Gly 
265 270 275 

gag get gcg aag gtt ttc cgt gcg ttg get gat gca gaa ate aac att 97 9 
Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp Ala Glu He Asn He 
280 285 290 

gac atg gtt ctg cag aac gtc tct tct gta gaa gac ggc ace acc gac 1027 
Asp Met Val Leu Gin Asn Val Ser Ser Val Glu Asp Gly Thr Thr Asp 
295 300 305 

ate acc ttc acc tgc cct cgt tec gac ggc cgc cgc gcg atg gag ate 1075 
He Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg Arg Ala Met Glu He 
310 315 320 325 

ttg aag aag ctt cag gtt cag ggc aac tgg acc aat gtg ctt tac gac 1123 



34 
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Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr Asn Val Leu Tyr Asp 

330 335 340 

gac cag gtc ggc aaa gtc tec etc gtg ggt get ggc atg aag tct cac 1171 

Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala Gly Met Lys Ser His 

345 350 355 

cca ggt gtt acc gca gag ttc atg gaa get etg cgc gat gtc aac gtg 1219 

Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu Arg Asp Val Asn Val 

360 365 370 



aac ate gaa ttg att tec acc tct gag att cgt att tec gtg etg ate 
Asn He Glu Leu He Ser Thr Ser Glu He Arg He Ser Val Leu He 
375 380 385 



1267 



cgt gaa gat gat etg gat get get gca cgt gca ttg cat gag cag ttc 1315 

Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala Leu His Glu Gin Phe 
390 395 400 405 

cag etg ggc ggc gaa gac gaa gee gtc gtt tat gca ggc acc gga cgc 1363 

Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr Ala Gly Thr Gly Arg 

410 415 420 



taaagtttta aaggagtagt ttt 



1386 



<210> 24 
<211> 421 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 24 
Val Ala Leu Val 
1 

Glu Arg He Arg 
20 

Gly Asn Asp Val 
35 

Glu Leu Leu Glu 
50 

Glu Met Asp Met 
65 

Val Ala Met Ala 



Gly Ser Gin Ala 
100 

He Val Asp Val 
115 

Lys He Cys He 
130 

Asp Val Thr Thr 
145 



Val Gin Lys Tyr 

5 

Asn Val Ala Glu 



Val Val Val Cys 
40 

Leu Ala Ala Ala 
55 

Leu Leu Thr Ala 
70 

He Glu Ser Leu 
85 

Gly Val Leu Thr 



Thr Pro Gly Arg 
120 

Val Ala Gly Phe 
135 

Leu Gly Arg Gly 
150 



Gly Gly Ser Ser 
10 

Arg He Val Ala 
25 

Ser Ala Met Gly 



Val Asn Pro Val 
60 

Gly Glu Arg He 
75 

Gly Ala Glu Ala 
90 

Thr Glu Arg His 
105 

Val Arg Glu Ala 



Gin Gly Val Asn 
140 

Gly Ser Asp Thr 
155 



Leu Glu Ser Ala 
15 

Thr Lys Lys Ala 
30 

Asp Thr Thr Asp 
45 

Pro Pro Ala Arg 



Ser Asn Ala Leu 
80 

Gin Ser Phe Thr 
95 

Gly Asn Ala Arg 
110 

Leu Asp Glu Gly 
125 

Lys Glu Thr Arg 



Thr Ala Val Ala 
160 
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Leu Ala Ala Ala Leu Asn Ala Asp Val Cys Glu lie Tyr Ser Asp Val 
165 170 175 

Asp Gly Val Tyr Thr Ala Asp Pro Arg lie Val Pro Asn Ala Gin Lys 
180 185 190 

Leu Glu Lys Leu Ser Phe Glu Glu Met Leu Glu Leu Ala Ala Val Gly 
195 200 205 

Ser Lys lie Leu Val Leu Arg Ser Val Glu Tyr Ala Arg Ala Phe Asn 
210 215 220 

Val Pro Leu Arg Val Arg Ser Ser Tyr Ser Asn Asp Pro Gly Thr Leu 
225 230 235 240 

lie Ala Gly Ser Met Glu Asp lie Pro Val Glu Glu Ala Val Leu Thr 
245 250 255 

Gly Val Ala Thr Asp Lys Ser Glu Ala Lys Val Thr Val Leu Gly lie 
260 265 270 

Ser Asp Lys Pro Gly Glu Ala Ala Lys Val Phe Arg Ala Leu Ala Asp 
275 280 285 

Ala Glu lie Asn lie Asp Met Val Leu Gin Asn Val Ser Ser Val Glu 
290 295 300 

Asp Gly Thr Thr Asp lie Thr Phe Thr Cys Pro Arg Ser Asp Gly Arg 
305 310 315 320 

Arg Ala Met Glu He Leu Lys Lys Leu Gin Val Gin Gly Asn Trp Thr 
325 330 335 

Asn Val Leu Tyr Asp Asp Gin Val Gly Lys Val Ser Leu Val Gly Ala 
340 345 350 

Gly Met Lys Ser His Pro Gly Val Thr Ala Glu Phe Met Glu Ala Leu 
355 360 365 

Arg Asp Val Asn Val Asn He Glu Leu He Ser Thr Ser Glu He Arg 
370 375 380 

He Ser Val Leu He Arg Glu Asp Asp Leu Asp Ala Ala Ala Arg Ala 
385 390 395 400 



Leu His Glu Gin Phe Gin Leu Gly Gly Glu Asp Glu Ala Val Val Tyr 
405 410 415 



Ala Gly Thr Gly Arg 
420 



<210> 25 
<211> 1155 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1132) 
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m 



<223> RXA00533 



<400> 25 

ctgcacgtgc attgcatgag cagttccagc tgggcggcga agacgaagcc gtcgtttatg 60 

caggcaccgg acgctaaagt tttaaaggag tagttttaca atg acc acc ate gca 11 

Met Thr Thr lie Ala 
1 5 



gtt gtt ggt gca acc ggc cag gtc ggc cag gtt atg cgc acc ctt ttg 163 
Val Val Gly Ala Thr Gly Gin Val Gly Gin Val Met Arg Thr Leu Leu 
10 15 20 

gaa gag cgc aat ttc cca get gac act gtt cgt ttc ttt get tec cca 211 
Glu Glu Arg Asn Phe Pro Ala Asp Thr Val Arg Phe Phe Ala Ser Pro 
25 30 35 



cgt tec gca ggc cgt aag att gaa ttc cgt ggc acg gaa ate gag gta 

Arg Ser Ala Gly Arg Lys lie Glu Phe Arg Gly Thr Glu lie Glu Val 

40 45 50 

gaa gac att act cag gca ace gag gag tec etc aag gac ate gac gtt 

Glu Asp lie Thr Gin Ala Thr Glu Glu Ser Leu Lys Asp lie Asp Val 

55 60 65 

gcg ttg ttc tee get gga ggc ace get tec aag cag tac get cca ctg 

Ala Leu Phe Ser Ala Gly Gly Thr Ala Ser Lys Gin Tyr Ala Pro Leu 

70 75 80 85 

ttc get get gca ggc gcg act gtt gtg gat aac tet tet get tgg cgc 

Phe Ala Ala Ala Gly Ala Thr Val Val Asp Asn Ser Ser Ala Trp Arg 

90 95 100 

aag gac gac gag gtt cca eta ate gtc tet gag gtg aac cct tec gac 

Lys Asp Asp Glu Val Pro Leu lie Val Ser Glu Val Asn Pro Ser Asp 

105 110 115 

aag gat tec ctg gtc aag ggc att att gcg aac cct aac tgc acc acc 

Lys Asp Ser Leu Val Lys Gly lie lie Ala Asn Pro Asn Cys Thr Thr 

120 125 130 

atg get gcg atg cca gtg ctg aag cca ctt cac gat gcc get ggt ctt 

Met Ala Ala Met Pro Val Leu Lys Pro Leu His Asp Ala Ala Gly Leu 

135 140 145 

gta aag ctt cac gtt tec tet tac cag get gtt tec ggt tet ggt ctt 

Val Lys Leu His Val Ser Ser Tyr Gin Ala Val Ser Gly Ser Gly Leu 

150 155 160 165 



259 



307 



355 



403 



451 



499 



547 



595 



gca ggt gtg gaa acc ttg gca aag cag gtt get gca gtt gga gac cac 643 
Ala Gly Val Glu Thr Leu Ala Lys Gin Val Ala Ala Val Gly Asp His 
170 175 180 



aac gtt gag ttc gtc cat gat gga cag get get gac gca ggc gat gtc 
Asn Val Glu Phe Val His Asp Gly Gin Ala Ala Asp Ala Gly Asp Val 
185 190 195 



691 



gga cct tat gtt tea cca ate get tac aac gtg ctg cca ttc gcc gga 
Gly Pro Tyr Val Ser Pro lie Ala Tyr Asn Val Leu Pro Phe Ala Gly 
200 205 210 



739 
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aac etc gtc gat gac ggc acc ttc gaa acc gat gaa gag cag aag ctg 
Asn Leu Val Asp Asp Gly Thr Phe Glu Thr Asp Glu Glu Gin Lys Leu 
215 220 225 



787 



cgc aac gaa tec cgc aag att etc ggt etc cca gac etc aag gtc tea 
Arg Asn Glu Ser Arg Lys lie Leu Gly Leu Pro Asp Leu Lys Val Ser 
230 235 240 245 



835 



ggc acc tgc gtc cgc gtg ccg gtt ttc acc ggc cac acg ctg ace att 
Gly Thr Cys Val Arg Val Pro Val Phe Thr Gly His Thr Leu Thr lie 
250 255 260 



883 



cac gcc gaa ttc gac aag gca ate acc gtg gac cag gcg cag gag ate 
His Ala Glu Phe Asp Lys Ala lie Thr Val Asp Gin Ala Gin Glu lie 
265 270 275 



931 



ttg ggt gcc get tea ggc gtc aag ctt gtc gac gtc cca acc cca ctt 
Leu Gly Ala Ala Ser Gly Val Lys Leu Val Asp Val Pro Thr Pro Leu 
280 285 290 



979 



gca get gcc ggc att gac gaa tec etc gtt gga cgc ate cgt cag gac 
Ala Ala Ala Gly lie Asp Glu Ser Leu Val Gly Arg He Arg Gin Asp 
295 300 305 



1027 



tec act gtc gac gat aac cgc ggt ctg gtt etc gtc gta tct ggc gac 
Ser Thr Val Asp Asp Asn Arg Gly Leu Val Leu Val Val Ser Gly Asp 
310 315 320 325 



1075 



aac etc cgc aag ggt get gcg eta aac acc ate cag ate get gag ctg 
Asn Leu Arg Lys Gly Ala Ala Leu Asn Thr He Gin He Ala Glu Leu 
330 335 340 



1123 



ctg gtt aag taaaaacccg ccattaaaaa etc 
Leu Val Lys 



1155 



<210> 26 
<211> 344 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 26 

Met Thr Thr He Ala Val Val Gly Ala Thr Gly Gin Val Gly Gin Val 
15 10 15 

Met Arg Thr Leu Leu Glu Glu Arg Asn Phe Pro Ala Asp Thr Val Arg 
20 25 30 

Phe Phe Ala Ser Pro Arg Ser Ala Gly Arg Lys He Glu Phe Arg Gly 
35 40 45 

Thr Glu He Glu Val Glu Asp He Thr Gin Ala Thr Glu Glu Ser Leu 
50 55 60 

Lys Asp He Asp Val Ala Leu Phe Ser Ala Gly Gly Thr Ala Ser Lys 
65 70 75 80 



Gin Tyr Ala Pro Leu Phe Ala Ala Ala Gly Ala Thr Val Val Asp Asn 
85 90 95 
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Ser Ser Ala Trp Arg Lys Asp Asp Glu Val Pro Leu lie Val Ser Glu 
100 105 110 

Val Asn Pro Ser Asp Lys Asp Ser Leu Val Lys Gly lie lie Ala Asn 
115 120 125 

Pro Asn Cys Thr Thr Met Ala Ala Met Pro Val Leu Lys Pro Leu His 
130 135 140 

Asp Ala Ala Gly Leu Val Lys Leu His Val Ser Ser Tyr Gin Ala Val 
145 150 155 160 

Ser Gly Ser Gly Leu Ala Gly Val Glu Thr Leu Ala Lys Gin Val Ala 
165 170 175 

Ala Val Gly Asp His Asn Val Glu Phe Val His Asp Gly Gin Ala Ala 
180 185 190 

Asp Ala Gly Asp Val Gly Pro Tyr Val Ser Pro lie Ala Tyr Asn Val 
195 200 205 

Leu Pro Phe Ala Gly Asn Leu Val Asp Asp Gly Thr Phe Glu Thr Asp 
210 215 220 

Glu Glu Gin Lys Leu Arg Asn Glu Ser Arg Lys lie Leu Gly Leu Pro 
225 230 235 240 

Asp Leu Lys Val Ser Gly Thr Cys Val Arg Val Pro Val Phe Thr Gly 
245 250 255 

His Thr Leu Thr lie His Ala Glu Phe Asp Lys Ala He Thr Val Asp 
260 265 270 

Gin Ala Gin Glu He Leu Gly Ala Ala Ser Gly Val Lys Leu Val Asp 
275 280 285 

Val Pro Thr Pro Leu Ala Ala Ala Gly He Asp Glu Ser Leu Val Gly 
290 295 300 

Arg He Arg Gin Asp Ser Thr Val Asp Asp Asn Arg Gly Leu Val Leu 
305 310 315 320 

Val Val Ser Gly Asp Asn Leu Arg Lys Gly Ala Ala Leu Asn Thr He 
325 330 335 

Gin He Ala Glu Leu Leu Val Lys 
340 



<210> 27 
<211> 608 
<212> DNA 

<213> Corynebacterium glutamicuru 

<220> 
<221> CDS 
<222> (69) , . (608) 
<223> RXA02843 



<400> 27 

cccattgcgc ggaggtcgca ccccttccga cttgaactga taggccgata gaaattattc 60 
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tggacgtc atg act act get tec gca acc gga att gca aca ctg acc tec 110 
Met Thr Thr Ala Ser Ala Thr Gly lie Ala Thr Leu Thr Ser 
15 10 

acc ggc gac gtc ctg gac gtg tgg tat cca gaa ate ggg tec acc gac 158 
Thr Gly Asp Val Leu Asp Val Trp Tyr Pro Glu lie Gly Ser Thr Asp 
15 20 25 30 

cag tec gcg etc aca cct eta gaa ggc gtc gat gaa gat cga aac gtc 206 
Gin Ser Ala Leu Thr Pro Leu Glu Gly Val Asp Glu Asp Arg Asn Val 
35 40 45 

acc cgc aaa ate gtg acg aca act ate gac acc gac gca gcc ccc acc 254 
Thr Arg Lys lie Val Thr Thr Thr lie Asp Thr Asp Ala Ala Pro Thr 
50 55 60 

gac acc tac gat gca tgg ctg cgc ctt cac etc etc tec cac cgc gtt 302 
Asp Thr Tyr Asp Ala Trp Leu Arg Leu His Leu Leu Ser His Arg Val 
65 70 75 

ttc cgc cct cac acc ate aac eta gac ggc att ttc ggc etc etc aac 350 
Phe Arg Pro His Thr lie Asn Leu Asp Gly lie Phe Gly Leu Leu Asn 
80 85 90 

aat gtc gtg tgg acc aac ttc gga ccg tgc gca gtt gac ggt ttc gca 398 
Asn Val Val Trp Thr Asn Phe Gly Pro Cys Ala Val Asp Gly Phe Ala 
95 100 105 110 

etc ace cgc gcg cgc ctg tea cgc cga ggc caa gtt acg gtt tat age 446 
Leu Thr Arg Ala Arg Leu Ser Arg Arg Gly Gin Val Thr Val Tyr Ser 
115 120 125 

gtc gac aag ttc cca cgc atg gtc gac tat gtg gtt ccc teg ggc gtg 494 
Val Asp Lys Phe Pro Arg Met Val Asp Tyr Val Val Pro Ser Gly Val 
130 135 140 

cgc ate ggt gac gcc gac cgc gtc cga ctt ggc gcg tac ctg gca gat 542 
Arg lie Gly Asp Ala Asp Arg Val Arg Leu Gly Ala Tyr Leu Ala Asp 
145 150 155 

ggc acc acc gtg atg eat gag ggc ttc gtg aac ttc aac get ggc acg 590 
Gly Thr Thr Val Met His Glu Gly Phe Val Asn Phe Asn Ala Gly Thr 
160 165 170 

etc ggc get tec atg gtt 608 
Leu Gly Ala Ser Met Val 
175 180 



<210> 28 
<211> 180 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 28 

Met Thr Thr Ala Ser Ala Thr Gly lie Ala Thr Leu Thr Ser Thr Gly 
15 10 15 



Asp Val Leu Asp Val Trp Tyr Pro Glu lie Gly Ser Thr Asp Gin Ser 
20 25 30 



40 
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Ala Leu Thr Pro 
35 

Lys lie Val Thr 
50 

Tyr Asp Ala Trp 
65 

Pro His Thr lie 



Val Trp Thr Asn 
100 

Arg Ala Arg Leu 
115 

Lys Phe Pro Arg 
130 

Gly Asp Ala Asp 
145 

Thr Val Met His 



Ala Ser Met Val 
180 



Leu Glu Gly Val 
40 

Thr Thr lie Asp 
55 

Leu Arg Leu His 
70 

Asn Leu Asp Gly 
85 

Phe Gly Pro Cys 



Ser Arg Arg Gly 
120 

Met Val Asp Tyr 
135 

Arg Val Arg Leu 
150 

Glu Gly Phe Val 
165 



Asp Glu Asp Arg 



Thr Asp Ala Ala 
60 

Leu Leu Ser His 
75 

lie Phe Gly Leu 

90 

Ala Val Asp Gly 
105 

Gin Val Thr Val 



Val Val Pro Ser 
140 

Gly Ala Tyr Leu 
155 

Asn Phe Asn Ala 
170 



Asn Val Thr Arg 
45 

Pro Thr Asp Thr 



Arg Val Phe Arg 
80 

Leu Asn Asn Val 
95 

Phe Ala Leu Thr 
110 

Tyr Ser Val Asp 
125 

Gly Val Arg lie 



Ala Asp Gly Thr 
160 

Gly Thr Leu Gly 
175 



<210> 29 
<211> 1230 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1207) 

<223> RXA02022 

<400> 29 

tatttgcgat tccaactgct tgggctccgc gaatgttttc actcattttt taatcgaccg 60 

cttccatcat gttttaacta aggtttgtag gcttaaacct gtg aac tct gaa etc 

Val Asn Ser Glu Leu 



115 



1 5 



163 



aaa cca gga tta gat etc etc ggc gac cca att gtc ctt act caa cgt 
Lvs Pro Gly Leu Asp Leu Leu Gly Asp Pro lie Val Leu Thr Gin Arg 
10 15 20 

ttg gta gat ata ccg agt ccg teg ggt cag gaa aag cag att get gat 211 
Leu Val Asp lie Pro Ser Pro Ser Gly Gin Glu Lys Gin He Ala Asp 
25 30 35 

gaa att gaa gat gcc ctt egg aac ctt aat eta cct ggt gta gag gtc 259 
Glu He Glu Asp Ala Leu Arg Asn Leu Asn Leu Pro Gly Val Glu Val 
40 45 50 



41 
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ttc cgc ttc aac aac aac gtt ctt get cgc acg aac agg gga ttg gcc 
Phe Arg Phe Asn Asn Asn Val Leu Ala Arg Thr Asn Arg Gly Leu Ala 
55 60 65 



307 



teg agg gtc atg ctt get ggt cat ate gat aca gtg ccg ate geg gac 
Ser Arg Val Met Leu Ala Gly His lie Asp Thr Val Pro lie Ala Asp 
70 75 80 85 



355 



aat ctg cca age cgt gtg gaa gac ggc ate atg tat ggc tgt ggc acc 
Asn Leu Pro Ser Arg Val Glu Asp Gly lie Met Tyr Gly Cys Gly Thr 
90 95 100 

gtc gat atg aaa tct ggg ttg gcg gtg tat ttg cat act ttt gcc acc 
Val Asp Met Lys Ser Gly Leu Ala Val Tyr Leu His Thr Phe Ala Thr 
105 110 115 



403 



451 



ttg gcc acg teg act gag ctt aaa cat gat ctg acg ctg att gcg tat 
Leu Ala Thr Ser Thr Glu Leu Lys His Asp Leu Thr Leu lie Ala Tyr 
120 125 130 



499 



gag tgc gag gaa gtt get gat cae etc aat ggt ttg ggc cac att cgc 
Glu Cys Glu Glu Val Ala Asp His Leu Asn Gly Leu Gly His lie Arg 
135 140 145 



547 



gat gag cat ccg gag tgg ttg gcg get gat ttg gcg ttg ttg ggt gag 
Asp Glu His Pro Glu Trp Leu Ala Ala Asp Leu Ala Leu Leu Gly Glu 
150 155 160 165 



595 



cct act ggc ggc tgg att gag gcg ggc tgc cag ggc aat ctg cgc ate 
Pro Thr Gly Gly Trp lie Glu Ala Gly Cys Gin Gly Asn Leu Arg lie 
170 175 180 



643 



aag gtg acg gcg cat ggt gtg cgt gcc cat teg gcg aga age tgg ttg 
Lys Val Thr Ala His Gly Val Arg Ala His Ser Ala Arg Ser Trp Leu 
185 190 195 



691 



ggt gat aat gcg atg cat aag ttg teg ccg ate att teg aag gtt get 
Gly Asp Asn Ala Met His Lys Leu Ser Pro lie lie Ser Lys Val Ala 
200 205 210 



739 



gcg tat aag gcc gca gaa gtc aac att gat ggc ttg acc tac cgt gaa 
Ala Tyr Lys Ala Ala Glu Val Asn lie Asp Gly Leu Thr Tyr Arg Glu 
215 220 225 



787 



ggc etc aac ate gtt ttc tgc gaa teg ggc gtg gca aac aac gtc att 
Gly Leu Asn lie Val Phe Cys Glu Ser Gly Val Ala Asn Asn Val lie 
230 235 240 245 



835 



cca gac etc gcg tgg atg aac etc aac ttc cgt ttc gcg ccg aat cgc 
Pro Asp Leu Ala Trp Met Asn Leu Asn Phe Arg Phe Ala Pro Asn Arg 
250 255 260 



883 



gat etc aac gag gcg ate gag cat gtc gtc gaa acg ctt gag ctt gac 
Asp Leu Asn Glu Ala lie Glu His Val Val Glu Thr Leu Glu Leu Asp 
265 270 275 



931 



ggt caa gac ggc ate gaa tgg gcc gta gaa gac ggg gca ggc ggt gcc 
Gly Gin Asp Gly lie Glu Trp Ala Val Glu Asp Gly Ala Gly Gly Ala 
280 285 290 



979 



ctt cca ggc ttg ggg cag cag gtg aca age ggg ctt ate gac gcc gtc 1027 
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Leu Pro Gly Leu Gly Gin Gin Val Thr Ser Gly Leu lie Asp Ala Val 
295 300 305 

ggc cgc gaa aaa ate cgc gca aaa ttc ggc tgg acc gat gtc tea cgt 1075 
Gly Arg Glu Lys lie Arg Ala Lys Phe Gly Trp Thr Asp Val Ser Arg 
310 315 320 325 

ttt tea gcG atg gga att cca gcc eta aac ttt ggc get ggt gat cca 1123 
Phe Ser Ala Met Gly lie Pro Ala Leu Asn Phe Gly Ala Gly Asp Pro 
330 335 340 

agt ttc gcg cat aaa cgc gac gag cag tge cca gtg gag eaa ate acg 1171 
Ser Phe Ala His Lys Arg Asp Glu Gin Cys Pro Val Glu Gin He Thr 
345 350 355 

gat gtg gca gca att ttg aag cag tac ctg age gag taaccgcatt 1217 
Asp Val Ala Ala He Leu Lys Gin Tyr Leu Ser Glu 
360 365 

cggggttatc gtg 1230 



<210> 30 
<211> 369 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 30 

Val Asn Ser Glu Leu Lys Pro Gly Leu Asp Leu Leu Gly Asp Pro He 
15 10 15 

Val Leu Thr Gin Arg Leu Val Asp He Pro Ser Pro Ser Gly Gin Glu 
20 25 30 

Lys Gin He Ala Asp Glu He Glu Asp Ala Leu Arg Asn Leu Asn Leu 
35 40 45 

Pro Gly Val Glu Val Phe Arg Phe Asn Asn Asn Val Leu Ala Arg Thr 
50 55 60 

Asn Arg Gly Leu Ala Ser Arg Val Met Leu Ala Gly His He Asp Thr 
65 70 75 80 

Val Pro He Ala Asp Asn Leu Pro Ser Arg Val Glu Asp Gly He Met 
85 90 95 

Tyr Gly Cys Gly Thr Val Asp Met Lys Ser Gly Leu Ala Val Tyr Leu 
100 105 110 

His Thr Phe Ala Thr Leu Ala Thr Ser Thr Glu Leu Lys His Asp Leu 
115 120 125 

Thr Leu He Ala Tyr Glu Cys Glu Glu Val Ala Asp His Leu Asn Gly 
130 135 140 

Leu Gly His He Arg Asp Glu His Pro Glu Trp Leu Ala Ala Asp Leu 
145 150 155 160 



Ala Leu Leu Gly Glu Pro Thr Gly Gly Trp He Glu Ala Gly Cys Gin 
165 170 175 



43 
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Gly Asn Leu Arg lie Lys Val Thr Ala His Gly Val Arg Ala His Ser 
180 185 190 

Ala Arg Ser Trp Leu Gly Asp Asn Ala Met His Lys Leu Ser Pro He 
195 200 205 

He Ser Lys Val Ala Ala Tyr Lys Ala Ala Glu Val Asn He Asp Gly 
210 215 220 

Leu Thr Tyr Arg Glu Gly Leu Asn He Val Phe Cys Glu Ser Gly Val 
225 230 235 240 

Ala Asn Asn Val He Pro Asp Leu Ala Trp Met Asn Leu Asn Phe Arg 
245 250 255 

Phe Ala Pro Asn Arg Asp Leu Asn Glu Ala He Glu His Val Val Glu 
260 265 270 

Thr Leu Glu Leu Asp Gly Gin Asp Gly He Glu Trp Ala Val Glu Asp 
275 280 285 

Gly Ala Gly Gly Ala Leu Pro Gly Leu Gly Gin Gin Val Thr Ser Gly 
290 295 300 

Leu He Asp Ala Val Gly Arg Glu Lys He Arg Ala Lys Phe Gly Trp 
305 310 315 320 

Thr Asp Val Ser Arg Phe Ser Ala Met Gly He Pro Ala Leu Asn Phe 
325 330 335 

Gly Ala Gly Asp Pro Ser Phe Ala His Lys Arg Asp Glu Gin Cys Pro 
340 345 350 

Val Glu Gin He Thr Asp Val Ala Ala He Leu Lys Gin Tyr Leu Ser 
355 360 365 



Glu 



<210> 31 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXA00044 

<400> 31 

attacctcag ccttccaagc tgatgatgca ttacttaaaa actgcagaca cttgaaaaac 60 

ttctcacccg cactcgttcc ctcaacccac aaggagcacc atg get tec gca act 11 

Met Ala Ser Ala Thr 
1 5 



ttc acc ggc gtg ate cca ccc gta atg acc cca etc cac gcc gac ggc 
Phe Thr Gly Val He Pro Pro Val Met Thr Pro Leu His Ala Asp Gly 
10 15 20 



163 
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agt gtg gat gta gaa age etc cgc aag etc gtt gac cac etc ate aat 211 

Ser Val Asp Val Glu Ser Leu Arg Lys Leu Val Asp His Leu lie Asn 

25 30 35 

ggt ggc gtc gac gga ett ttc gca ctg ggc tec tea ggc gaa gcg gca 259 

Gly Gly Val Asp Gly Leu Phe Ala Leu Gly Ser Ser Gly Glu Ala Ala 

40 45 50 

ttc etc acc cgc gee eag cgc aaa etc gca ctg ace ace ate ate gag 307 

Phe Leu Thr Arg Ala Gin Arg Lys Leu Ala Leu Thr Thr lie lie Glu 
55 60 65 

cac acc gca ggc cgc gtt ccc gta act get ggt gtc att gaa acc ace 355 

His Thr Ala Gly Arg Val Pro Val Thr Ala Gly Val lie Glu Thr Thr 

70 75 80 85 

act get cgc gtg att gag etc gtg gaa gat gee ctg gag get ggt gee 403 

Thr Ala Arg Val lie Glu Leu Val Glu Asp Ala Leu Glu Ala Gly Ala 

90 95 100 

gaa ggc etc gtt gee act gca cct ttc tac acc cgc acc cac gat gtg 451 

Glu Gly Leu Val Ala Thr Ala Pro Phe Tyr Thr Arg Thr His Asp Val 

105 110 115 

gaa att gaa gaa cac ttc cgc aag ate cac gee gee get cca gag ctt 499 

Glu lie Glu Glu His Phe Arg Lys lie His Ala Ala Ala Pro Glu Leu 

120 125 130 

cea ctg ttt gee tac aac ate cca gtg teg gtg cac tec aac etc aac 547 

Pro Leu Phe Ala Tyr Asn lie Pro Val Ser Val His Ser Asn Leu Asn 
135 140 145 

cca gtc atg ett ttg aeg ctg gee aag gat ggc gtt ctt gca ggc acc 595 

Pro Val Met Leu Leu Thr Leu Ala Lys Asp Gly Val Leu Ala Gly Thr 

150 155 160 165 

aag gat tec agt ggc aat gat ggc gca ate cgc tea ctg ate gaa get 643 

Lys Asp Ser Ser Gly Asn Asp Gly Ala lie Arg Ser Leu lie Glu Ala 

170 175 180 

cgt gat gat get gga etc act gag eag ttc aag ate etc acc ggc age 691 

Arg Asp Asp Ala Gly Leu Thr Glu Gin Phe Lys lie Leu Thr Gly Ser 

185 190 195 

gaa acc acc gtt gat ttc gcc tac ctt gcg ggt gee gat gga gtt gtc 739 

Glu Thr Thr Val Asp Phe Ala Tyr Leu Ala Gly Ala Asp Gly Val Val 

200 205 210 

cca ggc ctg ggc aat gtt gat cct gca gca tac gca get tta gca aaa 787 

Pro Gly Leu Gly Asn Val Asp Pro Ala Ala Tyr Ala Ala Leu Ala Lys 
215 220 225 

etc tgc etc gat gga aag tgg gca gaa get get get ttg eag aag cgc 835 

Leu Cys Leu Asp Gly Lys Trp Ala Glu Ala Ala Ala Leu Gin Lys Arg 

230 235 240 245 

ate aac cac etc ttc cac ate gtc ttc gtg gga gac acc tec eat atg 883 

lie Asn His Leu Phe His lie Val Phe Val Gly Asp Thr Ser His Met 

250 255 260 

tec gga tec age get ggt ttg ggc ggt ttc aag aca gca etc gca cac 931 
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Ser Gly Ser Ser Ala Gly Leu Gly Gly Phe Lys Thr Ala Leu Ala His 
265 270 275 

ctt ggc att att gaa tec aat gcg atg gca gtt cct cac cag age etc 97 9 
Leu Gly lie lie Glu Ser Asn Ala Met Ala Val Pro His Gin Ser Leu 
280 285 290 

age gac gaa gaa act get cgc att cac gcc att gtt gat gaa ttc ctg 1027 
Ser Asp Glu Glu Thr Ala Arg lie His Ala lie Val Asp Glu Phe Leu 
295 300 305 

tac acc get taaggcccac acctcatgac tga 1059 

Tyr Thr Ala 

310 



<210> 32 
<211> 312 
<212> PRT 

<213> Corynebacterium glutartiicum 
<400> 32 

Met Ala Ser Ala Thr Phe Thr Gly Val lie Pro Pro Val Met Thr Pro 
15 10 15 

Leu His Ala Asp Gly Ser Val Asp Val Glu Ser Leu Arg Lys Leu Val 
20 25 30 

Asp His Leu lie Asn Gly Gly Val Asp Gly Leu Phe Ala Leu Gly Ser 
35 40 45 

Ser Gly Glu Ala Ala Phe Leu Thr Arg Ala Gin Arg Lys Leu Ala Leu 
50 55 60 

Thr Thr He He Glu His Thr Ala Gly Arg Val Pro Val Thr Ala Gly 
65 70 75 80 

Val He Glu Thr Thr Thr Ala Arg Val He Glu Leu Val Glu Asp Ala 
85 90 95 

Leu Glu Ala Gly Ala Glu Gly Leu Val Ala Thr Ala Pro Phe Tyr Thr 
100 105 110 

Arg Thr His Asp Val Glu He Glu Glu His Phe Arg Lys He His Ala 
115 120 125 

Ala Ala Pro Glu Leu Pro Leu Phe Ala Tyr Asn He Pro Val Ser Val 
130 135 140 

His Ser Asn Leu Asn Pro Val Met Leu Leu Thr Leu Ala Lys Asp Gly 
145 150 155 160 

Val Leu Ala Gly Thr Lys Asp Ser Ser Gly Asn Asp Gly Ala He Arg 
165 170 175 

Ser Leu He Glu Ala Arg Asp Asp Ala Gly Leu Thr Glu Gin Phe Lys 
180 185 190 

He Leu Thr Gly Ser Glu Thr Thr Val Asp Phe Ala Tyr Leu Ala Gly 
195 200 205 
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Ala Asp Gly Val Val Pro Gly Leu Gly Asn Val Asp Pro Ala Ala Tyr 
210 215 220 

Ala Ala Leu Ala Lys Leu Cys Leu Asp Gly Lys Trp Ala Glu Ala Ala 
225 230 235 240 

Ala Leu Gin Lys Arg lie Asn His Leu Phe His He Val Phe Val Gly 
245 250 255 

Asp Thr Ser His Met Ser Gly Ser Ser Ala Gly Leu Gly Gly Phe Lys 
260 265 270 

Thr Ala Leu Ala His Leu Gly He He Glu Ser Asn Ala Met Ala Val 
275 280 285 

Pro His Gin Ser Leu Ser Asp Glu Glu Thr Ala Arg He His Ala He 
290 295 300 

Val Asp Glu Phe Leu Tyr Thr Ala 
305 310 



<210> 33 
<211> 867 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) - . (844) 

<223> RXA00863 

<400> 33 

aacggtcagt taggtatgga tatcagcacc ttctgaacgg gtacgtctag actggtgggc 60 

gtttgaaaaa ctcttcgccc cacgaaaatg aaggagcata atg gga ate aag gtt 115 

Met Gly He Lys Val 



ggc gtt etc gga gcc aaa ggc cgt gtt ggt caa act att gtg gca gca 
Gly Val Leu Gly Ala Lys Gly Arg Val Gly Gin Thr He Val Ala Ala 
10 15 20 

gtc aat gag tec gac gat ctg gag ctt gtt gca gag ate ggc gtc gac 
Val Asn Glu Ser Asp Asp Leu Glu Leu Val Ala Glu He Gly Val Asp 
25 30 35 

gat gat ttg age ctt ctg gta gac aac ggc get gaa gtt gtc gtt gac 
Asp Asp Leu Ser Leu Leu Val Asp Asn Gly Ala Glu Val Val Val Asp 
40 45 50 

ttc ace act cet aac get gtg atg ggc aac ctg gag ttc tgc ate aac 
Phe Thr Thr Pro Asn Ala Val Met Gly Asn Leu Glu Phe Cys He Asn 
55 60 65 

aac ggc att tct gcg gtt gtt gga ace aeg ggc ttc gat gat get cgt 
Asn Gly He Ser Ala Val Val Gly Thr Thr Gly Phe Asp Asp Ala Arg 
70 75 80 85 

ttg gag cag gtt cgc gac tgg ctt gaa gga aaa gac aat gtc ggt gtt 
Leu Glu Gin Val Arg Asp Trp Leu Glu Gly Lys Asp Asn Val Gly Val 



163 



211 



259 



307 



355 



403 
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90 95 100 

ctg ate gca cct aac ttt get ate tet gcg gtg ttg acc atg gtc ttt 451 

Leu He Ala Pro Asn Phe Ala He Ser Ala Val Leu Thr Met Val Phe 

105 110 115 

tec aag cag get gcc cgc ttc ttc gaa tea get gaa gtt att gag etg 499 

Ser Lys Gin Ala Ala Arg Phe Phe Glu Ser A.la Glu Val He Glu Leu 

120 125 130 

cac eac ecc aae aag ctg gat gca cct tea ggc acc gcg ate cac act 547 

His His Pro Asn Lys Leu Asp Ala Pro Ser Gly Thr Ala lie His Thr 

135 140 145 

get cag ggc att get gcg gca cgc aaa gaa gca ggc atg gac gea cag 595 

Ala Gin Gly He Ala Ala Ala Arg Lys Glu Ala Gly Met Asp Ala Gin 

150 155 160 165 

cca gat gcg acc gag cag gca ett gag ggt tec cgt ggc gca age gta 643 

Pro Asp Ala Thr Glu Gin Ala Leu Glu Gly Ser Arg Gly Ala Ser Val 

170 175 180 

gat gga ate ccg gtt cat gca gtc cgc atg tec ggc atg gtt get eac 691 

Asp Gly He Pro Val His Ala Val Arg Met Ser Gly Met Val Ala His 

185 190 195 

gag caa gtt ate ttt ggc acc cag ggt cag acc ttg acc ate aag cag 739 

Glu Gin Val He Phe Gly Thr Gin Gly Gin Thr Leu Thr He Lys Gin 

200 205 210 

gac tec tat gat cgc aac tea ttt gca cca ggt gtc ttg gtg ggt gtg 787 

Asp Ser Tyr Asp Arg Asn Ser Phe Ala Pro Gly Val Leu Val Gly Val 

215 220 225 

cgc aac att gca cag cac cca ggc eta gtc gta gga ett gag eat tac 835 

Arg Asn He Ala Gin His Pro Gly Leu Val Val Gly Leu Glu His Tyr 

230 235 240 245 

eta ggc ctg taaaggctca tttcagcagc ggg 867 
Leu Gly Leu 



<210> 34 
<211> 248 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 34 

Met Gly He Lys Val Gly Val Leu Gly Ala Lys Gly Arg Val Gly Gin 
15 10 15 

Thr He Val Ala Ala Val Asn Glu Ser Asp Asp Leu Glu Leu Val Ala 
20 25 30 

Glu He Gly Val Asp Asp Asp Leu Ser Leu Leu Val Asp Asn Gly Ala 
35 40 45 



Glu Val Val Val Asp Phe Thr Thr Pro Asn Ala Val Met Gly Asn Leu 
50 55 60 
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Glu Phe Cys lie Asn Asn Gly lie Ser Ala Val Val Gly Thr Thr Gly 
65 70 75 80 

Phe Asp Asp Ala Arg Leu Glu Gin Val Arg Asp Trp Leu Glu Gly Lys 
85 90 95 

Asp Asn Val Gly Val Leu lie Ala Pro Asn Phe Ala lie Ser Ala Val 
100 105 110 

Leu Thr Met Val Phe Ser Lys Gin Ala Ala Arg Phe Phe Glu Ser Ala 
115 120 125 

Glu Val lie Glu Leu His His Pro Asn Lys Leu Asp Ala Pro Ser Gly 
130 135 140 

Thr Ala lie His Thr Ala Gin Gly lie Ala Ala Ala Arg Lys Glu Ala 
145 150 155 160 

Gly Met Asp Ala Gin Pro Asp Ala Thr Glu Gin Ala Leu Glu Gly Ser 
165 170 175 

Arg Gly Ala Ser Val Asp Gly lie Pro Val His Ala Val Arg Met Ser 
180 185 190 

Gly Met Val Ala His Glu Gin Val lie Phe Gly Thr Gin Gly Gin Thr 
195 200 205 

Leu Thr lie Lys Gin Asp Ser Tyr Asp Arg Asn Ser Phe Ala Pro Gly 
210 215 220 

Val Leu Val Gly Val Arg Asn He Ala Gin His Pro Gly Leu Val Val 
225 230 235 240 

Gly Leu Glu His Tyr Leu Gly Leu 
245 



<210> 35 
<211> 873 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (850) 

<223> RXA00864 

<400> 35 

acagcaccca ggcctagtcg taggacttga gcattaccta ggcctgtaaa ggctcatttc 60 

agcagcgggt ggaatttttt aaaaggagcg tttaaaggct gtg gcc gaa caa gtt 115 

Val Ala Glu Gin Val 
1 5 

aaa ttg age gtg gag ttg ata gcg tgc agt tot ttt act cca ccc get 163 
Lys Leu Ser Val Glu Leu He Ala Cys Ser Ser Phe Thr Pro Pro Ala 
10 15 20 



gat gtt gag tgg tea act gat gtt gag ggc gcg gaa gca etc gtc gag 211 
Asp Val Glu Trp Ser Thr Asp Val Glu Gly Ala Glu Ala Leu Val Glu 
25 30 35 
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9 



ttt gcg ggt cgt gcc tgc tac gaa act ttt gat aag ccg aac cct cga 259 

Phe Ala Gly Arg Ala Cys Tyr Glu Thr Phe Asp Lys Pro Asn Pro Arg 

40 45 50 

act get tec aat get gcg tat ctg cgc cac ate atg gaa gtg ggg cac 307 

Thr Ala Ser Asn Ala Ala Tyr Leu Arg His lie Met Glu Val Gly His 

55 60 65 

act get ttg ctt gag cat gcc aat gcc acg atg tat ate cga ggc att 355 

Thr Ala Leu Leu Glu His Ala Asn Ala Thr Met Tyr lie Arg Gly lie 

70 75 80 85 

tet egg tec gcg acc cat gaa ttg gtc cga cac cgc cat ttt tec ttc 403 

Ser Arg Ser Ala Thr His Glu Leu Val Arg His Arg His Phe Ser Phe 

90 95 100 

tct caa ctg tct cag cgt ttc gtg cac age gga gaa teg gaa gta gtg 451 

Ser Gin Leu Ser Gin Arg Phe Val His Ser Gly Glu Ser Glu Val Val 

105 110 115 

gtg cec act etc ate gat gaa gat ccg cag ttg cgt gaa ctt ttc atg 499 

Val Pro Thr Leu lie Asp Glu Asp Pro Gin Leu Arg Glu Leu Phe Met 

120 125 130 

cac gcc atg gat gag tct egg ttc get ttc aat gag ctg ctt aat gcg 547 

His Ala Met Asp Glu Ser Arg Phe Ala Phe Asn Glu Leu Leu Asn Ala 

135 140 145 

ctg gaa gaa aaa ctt ggc gat gaa ccg aat gca ctt tta agg aaa aag 595 

Leu Glu Glu Lys Leu Gly Asp Glu Pro Asn Ala Leu Leu Arg Lys Lys 

150 155 160 165 

cag get cgt caa gca get cgc get gtg ctg cec aac get aca gag tec 643 

Gin Ala Arg Gin Ala Ala Arg Ala Val Leu Pro Asn Ala Thr Glu Ser 

170 175 180 



aga ate gtg gtg tet gga aac ttc cgc acc tgg agg cat ttc att ggc 
Arg lie Val Val Ser Gly Asn Phe Arg Thr Trp Arg His Phe lie Gly 
185 190 195 



691 



atg cga gcc agt gaa cat gca gac gtc gaa ate cgc gaa gta gcg gta 739 
Met Arg Ala Ser Glu His Ala Asp Val Glu lie Arg Glu Val Ala Val 
200 205 210 

gaa tgt tta aga aag ctg cag gta gca gcg cca act gtt ttc ggt gat 787 
Glu Cys Leu Arg Lys Leu Gin Val Ala Ala Pro Thr Val Phe Gly Asp 
215 220 225 

ttt gag att gaa act ttg gca gac gga teg caa atg gca aca age ccg 835 
Phe Glu lie Glu Thr Leu Ala Asp Gly Ser Gin Met Ala Thr Ser Pro 
230 235 240 245 

tat gtc atg gac ttt taacgcaaag cteacaccca cga 873 
Tyr Val Met Asp Phe 
250 



<210> 36 
<211> 250 
<212> PRT 



5 0 Docket No. :BGI- 1 2 1 CP2 



9 



<213> Corynebacterium glutamicuin 



<400> 36 

Val Ala Glu Gin Val Lys Leu Ser Val Glu Leu lie Ala Cys Ser Ser 
15 10 15 

Phe Thr Pro Pro Ala Asp Val Glu Trp Ser Thr Asp Val Glu Gly Ala 
20 25 30 

Glu Ala Leu Val Glu Phe Ala Gly Arg Ala Cys Tyr Glu Thr Phe Asp 
35 40 45 

Lys Pro Asn Pro Arg Thr Ala Ser Asn Ala Ala Tyr Leu Arg His He 
50 55 60 

Met Glu Val Gly His Thr Ala Leu Leu Glu His Ala Asn Ala Thr Met 
65 70 75 80 

Tvr He Arq Gly He Ser Arg Ser Ala Thr His Glu Leu Val Arg His 
85 90 95 

Arg His Phe Ser Phe Ser Gin Leu Ser Gin Arg Phe Val His Ser Gly 
100 105 110 

Glu Ser Glu Val Val Val Pro Thr Leu He Asp Glu Asp Pro Gin Leu 
115 120 125 

Arg Glu Leu Phe Met His Ala Met Asp Glu Ser Arg Phe Ala Phe Asn 
130 135 140 

Glu Leu Leu Asn Ala Leu Glu Glu Lys Leu Gly Asp Glu Pro Asn Ala 
145 150 155 160 

Leu Leu Arg Lys Lys Gin Ala Arg Gin Ala Ala Arg Ala Val Leu Pro 
165 170 175 

Asn Ala Thr Glu Ser Arg He Val Val Ser Gly Asn Phe Arg Thr Trp 
180 185 190 

Arg His Phe He Gly Met Arg Ala Ser Glu His Ala Asp Val Glu He 
195 200 205 

Arg Glu Val Ala Val Glu Cys Leu Arg Lys Leu Gin Val Ala Ala Pro 
210 215 220 

Thr Val Phe Gly Asp Phe Glu He Glu Thr Leu Ala Asp Gly Ser Gin 
225 230 235 ^ 240 

Met Ala Thr Ser Pro Tyr Val Met Asp Phe 
245 250 



<210> 37 
<211> 608 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (69) . . (608) 

<223> RXA02843 



51 
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<400> 37 

cccattgcgc ggaggtcgca ccccttccga cttgaactga taggccgata gaaattattc 

tggacgtc atg act act get tec gca acc gga att gca aca ctg acc tec 
Met Thr Thr Ala Ser Ala Thr Gly He Ala Thr Leu Thr Ser 
1 5 10 

acc ggc gae gtc ctg gac gtg tgg tat cca gaa ate ggg tee aec gae 
Thr Gly Asp Val Leu Asp Val Trp Tyr Pro Glu He Gly Ser Thr Asp 
15 20 25 30 

cag tec gcg etc aca cct eta gaa ggc gtc gat gaa gat cga aac gtc 
Gin Ser Ala Leu Thr Pro Leu Glu Gly Val Asp Glu Asp Arg Asn Val 
35 40 45 

acc cgc aaa ate gtg aeg aca act ate gae aec gac gca gee ccc acc 
Thr Arg Lys He Val Thr Thr Thr He Asp Thr Asp Ala Ala Pro Thr 



50 



55 60 



gae ace tac gat gca tgg ctg cgc ctt cac etc etc tec cac cge gtt 
Asp Thr Tyr Asp Ala Trp Leu Arg Leu His Leu Leu Ser His Arg Val 
65 70 75 

tte cgc cct cac acc ate aac eta gac ggc att ttc ggc etc etc aac 
Phe Arg Pro His Thr He Asn Leu Asp Gly He Phe Gly Leu Leu Asn 
80 85 90 

aat gtc gtg tgg acc aac tte gga ccg tgc gca gtt gac ggt ttc gca 
Asn Val Val Trp Thr Asn Phe Gly Pro Cys Ala Val Asp Gly Phe Ala 
95 100 105 HO 

etc acc cgc gcg cgc ctg tea cge cga ggc caa gtt aeg gtt tat age 
Leu Thr Arg Ala Arg Leu Ser Arg Arg Gly Gin Val Thr Val Tyr Ser 
115 120 125 

gtc gae aag ttc cca cgc atg gtc gac tat gtg gtt ccc teg ggc gtg 
Val Asp Lys Phe Pro Arg Met Val Asp Tyr Val Val Pro Ser Gly Val 
130 135 140 

cgc ate ggt gac gcc gac cgc gtc cga ctt ggc gcg tac ctg gca gat 
Arg He Gly Asp Ala Asp Arg Val Arg Leu Gly Ala Tyr Leu Ala Asp 
145 150 155 

ggc acc acc gtg atg cat gag ggc ttc gtg aac ttc aac get ggc aeg 
Gly Thr Thr Val Met His Glu Gly Phe Val Asn Phe Asn Ala Gly Thr 
160 165 170 

etc ggc get tee atg gtt 
Leu Gly Ala Ser Met Val 
175 180 



60 
110 

158 

206 

254 

302 

350 

398 

446 

494 

542 

590 

608 



<210> 38 
<211> 180 
<212> PRT 

<213> Corynebaeterium glutamieum 
<400> 38 

Met Thr Thr Ala Ser Ala Thr Gly He Ala Thr Leu Thr Ser Thr Gly 
15 10 15 
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Asp Val Leu Asp 
20 

Ala Leu Thr Pro 
35 

Lys lie Val Thr 
50 

Tyr Asp Ala Trp 
65 

Pro His Thr lie 



Val Trp Thr Asn 

100 

Arg Ala Arg Leu 
115 

Lys Phe Pro Arg 
130 

Gly Asp Ala Asp 
145 

Thr Val Met His 



Ala Ser Met Val 

180 



Val Trp Tyr Pro 



Leu Glu Gly Val 
40 

Thr Thr lie Asp 
55 

Leu Arg Leu His 
70 

Asn Leu Asp Gly 
85 

Phe Gly Pro Cys 



Ser Arg Arg Gly 
120 

Met Val Asp Tyr 
135 

Arg Val Arg Leu 
150 

Glu Gly Phe Val 
165 



Glu lie Gly Ser 
25 

Asp Glu Asp Arg 



Thr Asp Ala Ala 
60 

Leu Leu Ser His 
75 

He Phe Gly Leu 
90 

Ala Val Asp Gly 
105 

Gin Val Thr Val 



Val Val Pro Ser 
140 

Gly Ala Tyr Leu 
155 

Asn Phe Asn Ala 

170 



Thr Asp Gin Ser 
30 

Asn Val Thr Arg 
45 

Pro Thr Asp Thr 



Arg Val Phe Arg 
80 

Leu Asn Asn Val 
95 

Phe Ala Leu Thr 
110 

Tyr Ser Val Asp 
125 

Gly Val Arg He 



Ala Asp Gly Thr 
160 

Gly Thr Leu Gly 

175 



<210> 39 
<211> 1143 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1120) 
<223> RXN00355 

<400> 39 

aatagatcag cgcatccgtg gtggaaccaa aaggctcaac aatacgaaac gttcgctttc 60 

ggtcctgatg aaagagatgt ccctgaatca tcatctaagt atg cat etc ggt aag 115 

Met His Leu Gly Lys 
1 5 

etc gac cag gac agt gcc acc aca att ttg gag gat tac aag aac atg 163 
Leu Asp Gin Asp Ser Ala Thr Thr He Leu Glu Asp Tyr Lys Asn Met 
10 15 20 

acc aac ate cgc gta get ate gtg ggc tac gga aac etg gga cgc age 211 
Thr Asn He Arg Val Ala He Val Gly Tyr Gly Asn Leu Gly Arg Ser 
25 30 35 



gtc gaa aag ctt att gcc aag cag ccc gac atg gac ctt gta gga ate 



259 
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Val Glu Lys Leu lie Ala Lys Gin Pro Asp Met Asp Leu Val Gly lie 
40 45 50 

ttc teg cgc egg gcc acc etc gac aca aag acg cca gtc ttt gat gtc 307 
Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp Val 
55 60 65 

gcc gac gtg gac aag cac gcc gac gac gtg gac gtg ctg ttc ctg tgc 355 
Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu Cys 
70 75 80 85 

atg ggc tec gcc acc gac ate cct gag cag gca cca aag ttc gcg cag 403 
Met Gly Ser Ala Thr Asp lie Pro Glu Gin Ala Pro Lys Phe Ala Gin 
90 95 100 

ttc gcc tgc acc gta gac acc tac gac aac cac cgc gac ate cca cgc 451 
Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp lie Pro Arg 
105 110 115 

cac cgc cag gtc atg aac gaa gcc gcc acc gca gcc ggc aac gtt gca 499 
His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val Ala 
120 125 130 

ctg gtc tct acc ggc tgg gat cca gga atg ttc tec ate aac cgc gtc 547 
Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser lie Asn Arg Val 
135 140 145 

tac gca gcg gca gtc tta gcc gag cac cag cag cac acc ttc tgg ggc 595 
Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp Gly 
150 155 160 165 

cca ggt ttg tea cag ggc cac tec gat get ttg cga cgc ate cct ggc 643 
Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg lie Pro Gly 
170 175 180 

gtt caa aag gca gtc cag tac acc etc cca tec gaa gac gcc ctg gaa 691 
Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu Glu 
185 190 195 

aag gcc cgc cgc ggc gaa gcc ggc gac ctt ace gga aag caa acc cac 739 
Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr His 
200 205 210 

aag cgc caa tgc ttc gtg gtt gee gac gcg gcc gat cac gag cgc ate 787 
Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg lie 
215 220 225 

gaa aac gac ate cgc acc atg cct gat tac ttc gtt ggc tac gaa gtc 835 
Glu Asn Asp lie Arg Thr Met Pro Asp Tyr Phe Val Gly Tyr Glu Val 
230 235 240 245 

gaa gtc aac ttc ate gac gaa gca acc ttc gac tec gag cac acc ggc 883 
Glu Val Asn Phe lie Asp Glu Ala Thr Phe Asp Ser Glu His Thr Gly 
250 255 260 

atg cca cac ggt ggc cac gtg att acc acc ggc gac acc ggt ggc ttc 931 
Met Pro His Gly Gly His Val He Thr Thr Gly Asp Thr Gly Gly Phe 
265 270 275 

aac cac acc gtg gaa tac ate etc aag ctg gac cga aac cca gat ttc 979 
Asn His Thr Val Glu Tyr He Leu Lys Leu Asp Arg Asn Pro Asp Phe 
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41k I 



280 285 290 



acc get tec tea cag ate get tte ggt egc gca get cae cgc atg aag 1027 
Thr Ala Ser Ser Gin lie Ala Phe Gly Arg Ala Ala His Arg Met Lys 
295 300 305 

cag cag ggc caa age gga get tte ace gtc etc gaa gtt get cca tac 1075 
Gin Gin Gly Gin Ser Gly Ala Phe Thr Val Leu Glu Val Ala Pro Tyr 
310 315 320 325 

ctg etc tec cca gag aac ttg gae gat ctg ate gea cge gac gtc 1120 
Leu Leu Ser Pro Glu Asn Leu Asp Asp Leu lie Ala Arg Asp Val 
330 335 340 

taatttagct cgaggggcaa gga 1143 



<210> 40 
<211> 340 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 40 

Met His Leu Gly Lys Leu Asp Gin Asp Ser Ala Thr Thr lie Leu Glu 
15 10 15 

Asp Tyr Lys Asn Met Thr Asn lie Arg Val Ala He Val Gly Tyr Gly 
20 25 30 

Asn Leu Gly Arg Ser Val Glu Lys Leu He Ala Lys Gin Pro Asp Met 
35 40 45 

Asp Leu Val Gly He Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr 
50 55 60 

Pro Val Phe Asp Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp 
65 70 75 80 

Val Leu Phe Leu Cys Met Gly Ser Ala Thr Asp He Pro Glu Gin Ala 
85 90 95 

Pro Lys Phe Ala Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His 
100 105 110 

Arg Asp He Pro Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala 
115 120 125 

Ala Gly Asn Val Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe 
130 135 140 

Ser He Asn Arg Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin 
145 150 155 160 

His Thr Phe Trp Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu 
165 170 175 

Arg Arg He Pro Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser 
180 185 190 

Glu Asp Ala Leu Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr 
195 200 205 
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Gly Lys Gin Thr His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala 
210 215 220 

Asp His Glu Arg lie Glu Asn Asp lie Arg Thr Met Pro Asp Tyr Phe 
225 230 235 240 

Val Gly Tyr Glu Val Glu Val Asn Phe He Asp Glu Ala Thr Phe Asp 
245 250 255 

Ser Glu His Thr Gly Met Pro His Gly Gly His Val He Thr Thr Gly 
260 265 270 

Asp Thr Gly Gly Phe Asn His Thr Val Glu Tyr He Leu Lys Leu Asp 
275 280 285 

Arg Asn Pro Asp Phe Thr Ala Ser Ser Gin He Ala Phe Gly Arg Ala 
290 295 300 

Ala His Arg Met Lys Gin Gin Gly Gin Ser Gly Ala Phe Thr Val Leu 
305 310 315 320 

Glu Val Ala Pro Tyr Leu Leu Ser Pro Glu Asn Leu Asp Asp Leu He 
325 330 335 

Ala Arg Asp Val 
340 



<210> 41 
<211> 958 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (958) 

<223> FRXA00352 

<400> 41 

aatagatcag cgcatccgtg gtggaaccaa aaggctcaac aatacgaaac gttcgctttc 50 

ggtcctgatg aaagagatgt ccctgaatca tcatctaagt atg cat etc ggt aag 115 

Met His Leu Gly Lys 
1 5 

etc gac cag gac agt gee aec aca att ttg gag gat tae aag aac atg 163 
Leu Asp Gin Asp Ser Ala Thr Thr He Leu Glu Asp Tyr Lys Asn Met 
10 15 20 

aec aac ate cgc gta get ate gtg ggc tac gga aac ctg gga cgc age 211 
Thr Asn He Arg Val Ala He Val Gly Tyr Gly Asn Leu Gly Arg Ser 
25 30 35 



gtc gaa aag ett att gee aag cag eec gac atg gac ctt gta gga ate 
Val Glu Lys Leu He Ala Lys Gin Pro Asp Met Asp Leu Val Gly He 
40 45 50 

ttc teg cgc egg gee ace etc gac aea aag acg cea gtc ttt gat gtc 
Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr Pro Val Phe Asp Val 
55 60 65 



259 



307 
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355 



gaa gtc aac ttc ate gac gaa gca acc ttc gac tec gag cac acc ggc 
Glu Val Asn Phe lie Asp Glu Ala Thr Phe Asp Ser Glu His Thr Gly 
250 255 260 

atg cca cac ggt ggc cac gtg att acc acc ggc gac acc ggt ggc ttc 
Met Pro His Gly Gly His Val He Thr Thr Gly Asp Thr Gly Gly Phe 
265 270 275 

aac cac acc gtg gaa tac ate etc aag 
Asn His Thr Val Glu Tyr He Leu Lys 
280 285 



403 



451 



499 



gcc gac gtg gac aag cac gcc gac gac gtg gac gtg ctg ttc ctg tgc 
Ala Asp Val Asp Lys His Ala Asp Asp Val Asp Val Leu Phe Leu Cys 
70 75 80 85 

atg ggc tec gcc acc gac ate ect gag cag gca cca aag ttc gcg cag 
Met Gly Ser Ala Thr Asp He Pro Glu Gin Ala Pro Lys Phe Ala Gin 
90 95 100 

ttc gcc tgc acc gta gac acc tac gac aac cac cgc gac ate cca cgc 
Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His Arg Asp He Pro Arg 
105 110 115 

cac cgc cag gtc atg aac gaa gcc gcc acc gca gcc ggc aac gtt gca 
His Arg Gin Val Met Asn Glu Ala Ala Thr Ala Ala Gly Asn Val Ala 
120 125 130 

ctg gtc tct acc ggc tgg gat cca gga atg ttc tec ate aac cgc gtc 547 
Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe Ser He Asn Arg Val 
135 140 145 

tac gca gcg gca gtc tta gcc gag cac cag cag cac acc ttc tgg ggc 595 
Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin His Thr Phe Trp Gly 
150 155 160 165 

cca ggt ttg tea cag ggc cac tec gat get ttg cga cgc ate ect ggc 643 
Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu Arg Arg He Pro Gly 
170 175 180 

gtt caa aag gca gtc cag tac ace etc cca tec gaa gac gcc ctg gaa 
Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser Glu Asp Ala Leu Glu 
185 190 195 

aag gcc cgc cgc ggc gaa gcc ggc gac ctt acc gga aag caa acc cac 
Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr Gly Lys Gin Thr His 
200 205 210 

aag cgc caa tgc ttc gtg gtt gcc gac gcg gcc gat cac gag cgc ate 
Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala Asp His Glu Arg He 
215 220 225 

gaa aac gac ate cgc ace atg ect gat tac ttc gtt ggc tac gaa gtc 835 
Glu Asn Asp He Arg Thr Met Pro Asp Tyr Phe Val Gly Tyr Glu Val 
230 235 240 245 



691 



739 



787 



883 



931 



958 



<210> 42 
<211> 286 
<212> PRT 
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<213> Corynebacterium glutamicum 



<400> 42 

Met His Leu Gly Lys Leu Asp Gin Asp Ser Ala Thr Thr He Leu Glu 
15 10 15 

Asp Tyr Lys Asn Met Thr Asn He Arg Val Ala He Val Gly Tyr Gly 
20 25 30 

Asn Leu Gly Arg Ser Val Glu Lys Leu He Ala Lys Gin Pro Asp Met 
35 40 45 

Asp Leu Val Gly He Phe Ser Arg Arg Ala Thr Leu Asp Thr Lys Thr 
50 55 60 

Pro Val Phe Asp Val Ala Asp Val Asp Lys His Ala Asp Asp Val Asp 
65 70 75 " 80 

Val Leu Phe Leu Cys Met Gly Ser Ala Thr Asp He Pro Glu Gin Ala 
85 90 95 

Pro Lys Phe Ala Gin Phe Ala Cys Thr Val Asp Thr Tyr Asp Asn His 
100 105 110 

Arg Asp He Pro Arg His Arg Gin Val Met Asn Glu Ala Ala Thr Ala 
115 120 125 

Ala Gly Asn Val Ala Leu Val Ser Thr Gly Trp Asp Pro Gly Met Phe 
130 135 140 

Ser He Asn Arg Val Tyr Ala Ala Ala Val Leu Ala Glu His Gin Gin 
145 150 155 160 

His Thr Phe Trp Gly Pro Gly Leu Ser Gin Gly His Ser Asp Ala Leu 
165 170 175 

Arg Arg He Pro Gly Val Gin Lys Ala Val Gin Tyr Thr Leu Pro Ser 
180 185 190 

Glu Asp Ala Leu Glu Lys Ala Arg Arg Gly Glu Ala Gly Asp Leu Thr 
195 200 205 

Gly Lys Gin Thr His Lys Arg Gin Cys Phe Val Val Ala Asp Ala Ala 
210 215 220 

Asp His Glu Arg He Glu Asn Asp He Arg Thr Met Pro Asp Tyr Phe 
225 230 235 240 

Val Gly Tyr Glu Val Glu Val Asn Phe He Asp Glu Ala Thr Phe Asp 
245 250 255 

Ser Glu His Thr Gly Met Pro His Gly Gly His Val He Thr Thr Gly 
260 265 270 

Asp Thr Gly Gly Phe Asn His Thr Val Glu Tyr He Leu Lys 
275 280 285 



<210> 43 
<211> 1400 
<212> DNA 



<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1377) 

<223> RXA00972 
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<400> 43 

cct gca cct ggt tgg cgt ttc cgc acc gga gaa gat gta aca atg get 

Pro Ala Pro Gly Trp Arg Phe Arg Thr Gly Glu Asp Val Thr Met Ala 
15 10 15 

aca gtt gaa aat ttc aat gaa ctt ccc gca cac gta tgg cca cgc aat 
Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro Arg Asn 
20 25 30 



48 



96 



gcc gtg cgc caa gaa gac ggc gtt gtc acc gtc get ggt gtg cct ctg 

Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val Pro Leu 

35 40 45 

cct gac etc get gaa gaa tac gga acc cea ctg ttc gta gtc gac gag 

Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val Asp Glu 

50 55 60 

gac gat ttc cgt tec cgc tgt cgc gac atg get ace gca ttc ggt gga 

Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe Gly Gly 

65 70 75 80 

cea ggc aat gtg cac tac gca tct aaa gcg ttc ctg acc aag acc att 

Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys Thr lie 

85 90 95 

gca cgt tgg gtt gat gaa gag ggg ctg gca ctg gac att gca tec ate 

Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp lie Ala Ser lie 

100 105 110 



144 



192 



240 



336 



aac gaa ctg ggc att gee ctg gee get ggt ttc ccc gcc age cgt ate 

Asn Glu Leu Gly lie Ala Leu Ala Ala Gly Phe Pro Ala Ser Arg lie 
115 120 125 

acc gcg cac ggc aac aac aaa ggc gta gag ttc ctg cgc gcg ttg gtt 

Thr Ala His Gly Asn Asn Lys Gly Val Glu Phe Leu Arg Ala Leu Val 
130 135 140 

caa aac ggt gtg gga cac gtg gtg ctg gac tec gca cag gaa eta gaa 

Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu Leu Glu 

145 150 155 160 



384 



432 



480 



ctg ttg gat tac gtt gcc get ggt gaa ggc aag att cag gac gtg ttg 
Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys lie Gin Asp Val Leu 
165 170 175 



528 



ate cgc gta aag cca ggc ate gaa gca cac acc cac gag ttc ate gcc 
lie Arg Val Lys Pro Gly lie Glu Ala His Thr His Glu Phe He Ala 
180 185 190 



576 



act age cac gaa gac cag aag ttc gga ttc tec ctg gca tec ggt tec 
Thr Ser His Glu Asp Gin Lys Phe Gly Phe Ser Leu Ala Ser Gly Ser 
195 200 205 



624 



gca ttc gaa gca gca aaa gcc gcc aac aac gca gaa aac ctg aac ctg 



672 



59 



Docket No.:BGI- 12 1CP2 



Ala Phe Glu Ala Ala Lys Ala Ala Asn Asn Ala Glu Asn Leu Asn Leu 
210 215 220 

gtt ggc ctg cac tgc cac gtt ggt tec cag gtg ttc gac gcc gaa ggc 
Val Gly Leu His Cys His Val Gly Ser Gin Val Phe Asp Ala Glu Gly 
225 230 235 240 

ttc aag ctg gca gca gaa cgc gtg ttg ggc ctg tac tea cag ate cac 
Phe Lys Leu Ala Ala Glu Arg Val Leu Gly Leu Tyr Ser Gin lie His 
245 250 255 



720 



768 



age gaa ctg ggc gtt gee ctt ect gaa ctg gat etc ggt ggc gga tac 
Ser Glu Leu Gly Val Ala Leu Pro Glu Leu Asp Leu Gly Gly Gly Tyr 
260 265 270 

ggc att gcc tat ace gca get gaa gaa eca etc aac gtc gca gaa gtt 
Gly He Ala Tyr Thr Ala Ala Glu Glu Pro Leu Asn Val Ala Glu Val 
275 280 285 



816 



864 



gcc tec gac ctg etc ace gca gtc gga aaa atg gca gcg gaa eta ggc 

Ala Ser Asp Leu Leu Thr Ala Val Gly Lys Met Ala Ala Glu Leu Gly 

290 295 300 

ate gac gca cea ace gtg ctt gtt gag cec ggc cgc get ate gca ggc 

He Asp Ala Pro Thr Val Leu Val Glu Pro Gly Arg Ala He Ala Gly 

305 310 315 320 

cec tee ace gtg ace ate tac gaa gtc ggc ace ace aaa gac gtc cac 

Pro Ser Thr Val Thr He Tyr Glu Val Gly Thr Thr Lys Asp Val His 

325 330 335 

gta gac gac gac aaa ace cgc cgt tac ate gee gtg gac gga ggc atg 

Val Asp Asp Asp Lys Thr Arg Arg Tyr He Ala Val Asp Gly Gly Met 

340 345 350 

tec gac aac ate cgc cea gca etc tac ggg tec gaa tac gac gcc cgc 

Ser Asp Asn He Arg Pro Ala Leu Tyr Gly Ser Glu Tyr Asp Ala Arg 

355 360 365 

gta gta tec cgc ttc gee gaa gga gac eca gta age ace cgc ate gtg 

Val Val Ser Arg Phe Ala Glu Gly Asp Pro Val Ser Thr Arg He Val 

370 375 380 



912 



960 



1008 



1056 



1104 



1152 



ggc tec cac tgc gaa tec ggc gat ate ctg ate aac gat gaa ate tac 

Gly Ser His Cys Glu Ser Gly Asp He Leu He Asn Asp Glu He Tyr 

385 390 395 400 

cea tct gac ate acc age ggc gac ttc ctt gca etc gca gcc acc ggc 

Pro Ser Asp He Thr Ser Gly Asp Phe Leu Ala Leu Ala Ala Thr Gly 

405 410 415 



1200 



1248 



gca tac tgc tac gee atg age tee cgc tac aac gee ttc aca egg cec 
Ala Tyr Cys Tyr Ala Met Ser Ser Arg Tyr Asn Ala Phe Thr Arg Pro 
420 425 430 



129i 



gcc gtc gtg tee gtc cgc get ggc age tee cgc etc atg ctg cgc cgc 
Ala Val Val Ser Val Arg Ala Gly Ser Ser Arg Leu Met Leu Arg Arg 
435 440 445 



1344 



gaa acg etc gac gac ate etc tea eta gag gca taaegctttt cgaegcctga 1397 
Glu Thr Leu Asp Asp He Leu Ser Leu Glu Ala 



60 
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450 



455 



ccc 



1400 



<210> 44 
<211> 459 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 44 

Pro Ala Pro Gly Trp Arg Phe Arg Thr Gly Glu Asp Val Thr Met Ala 
15 10 15 

Thr Val Glu Asn Phe Asn Glu Leu Pro Ala His Val Trp Pro Arg Asn 
20 25 30 

Ala Val Arg Gin Glu Asp Gly Val Val Thr Val Ala Gly Val Pro Leu 
35 40 45 

Pro Asp Leu Ala Glu Glu Tyr Gly Thr Pro Leu Phe Val Val Asp Glu 
50 55 60 

Asp Asp Phe Arg Ser Arg Cys Arg Asp Met Ala Thr Ala Phe Gly Gly 
65 70 75 80 

Pro Gly Asn Val His Tyr Ala Ser Lys Ala Phe Leu Thr Lys Thr He 
85 90 95 

Ala Arg Trp Val Asp Glu Glu Gly Leu Ala Leu Asp He Ala Ser He 
100 105 110 

Asn Glu Leu Gly He Ala Leu Ala Ala Gly Phe Pro Ala Ser Arg He 
115 120 125 

Thr Ala His Gly Asn Asn Lys Gly Val Glu Phe Leu Arg Ala Leu Val 
130 135 140 

Gin Asn Gly Val Gly His Val Val Leu Asp Ser Ala Gin Glu Leu Glu 
145 150 155 160 

Leu Leu Asp Tyr Val Ala Ala Gly Glu Gly Lys He Gin Asp Val Leu 
165 170 175 

He Arg Val Lys Pro Gly He Glu Ala His Thr His Glu Phe He Ala 
180 185 190 

Thr Ser His Glu Asp Gin Lys Phe Gly Phe Ser Leu Ala Ser Gly Ser 
195 200 205 

Ala Phe Glu Ala Ala Lys Ala Ala Asn Asn Ala Glu Asn Leu Asn Leu 
210 215 220 

Val Gly Leu His Cys His Val Gly Ser Gin Val Phe Asp Ala Glu Gly 
225 230 235 240 

Phe Lys Leu Ala Ala Glu Arg Val Leu Gly Leu Tyr Ser Gin He His 



245 



250 



255 



Ser Glu Leu Gly Val Ala Leu Pro Glu Leu Asp Leu Gly Gly Gly Tyr 
260 265 270 
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Gly He Ala Tyr Thr Ala Ala Glu Glu Pro Leu Asn Val Ala Glu Val 
275 280 285 

Ala Ser Asp Leu Leu Thr Ala Val Gly Lys Met Ala Ala Glu Leu Gly 
290 295 300 

He Asp Ala Pro Thr Val Leu Val Glu Pro Gly Arg Ala He Ala Gly 
305 310 315 320 

Pro Ser Thr Val Thr He Tyr Glu Val Gly Thr Thr Lys Asp Val His 
325 330 335 

Val Asp Asp Asp Lys Thr Arg Arg Tyr He Ala Val Asp Gly Gly Met 
340 345 350 

Ser Asp Asn He Arg Pro Ala Leu Tyr Gly Ser Glu Tyr Asp Ala Arg 
355 360 365 

Val Val Ser Arg Phe Ala Glu Gly Asp Pro Val Ser Thr Arg He Val 
370 375 380 

Gly Ser His Cys Glu Ser Gly Asp He Leu He Asn Asp Glu He Tyr 
385 390 395 400 

Pro Ser Asp He Thr Ser Gly Asp Phe Leu Ala Leu Ala Ala Thr Gly 
405 410 415 

Ala Tyr Cys Tyr Ala Met Ser Ser Arg Tyr Asn Ala Phe Thr Arg Pro 
420 425 430 

Ala Val Val Ser Val Arg Ala Gly Ser Ser Arg Leu Met Leu Arg Arg 
435 440 445 

Glu Thr Leu Asp Asp He Leu Ser Leu Glu Ala 
450 455 



<210> 45 
<211> 2121 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (2098) 
<223> RXA02653 



<400> 45 

agacagagtg ttagtgcgtg gggcagctct cactttcatc gacatcactc gagtatgctc 60 

accggccgta ttcattccaa taacccgcac agggaaacta atg ata ccg aag ccc 11 

Met He Pro Lys Pro 
1 5 



gac gtg acc gac tta tat tta gag gac etc tta aat gag ggt teg gaa 
Asp Val Thr Asp Leu Tyr Leu Glu Asp Leu Leu Asn Glu Gly Ser Glu 
10 15 20 



163 



aag att egg tec gee aag gat ctt tec gaa ett agg aca gtt eta aaa 
Lys He Arg Ser Ala Lys Asp Leu Ser Glu Leu Arg Thr Val Leu Lys 



211 
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gag gtt tec tec caa att cag gaa cga get ggg aaa aaa gat gaa gaa 259 

Glu Val Ser Ser Gin lie Gin Glu Arg Ala Gly Lys Lys Asp Glu Glu 
40 45 50 

tgg gga atg ggg gcc act tgg egg gag ctg tac cce age ate gtg gaa 307 

Trp Gly Met Gly Ala Thr Trp Arg Glu Leu Tyr Pro Ser lie Val Glu 
55 60 65 

cgc get tec tae gaa ggg egt gac age eta ate gga ttt gat cac tta 355 

Arg Ala Ser Tyr Glu Gly Arg Asp Ser Leu lie Gly Phe Asp His Leu 

70 75 80 85 

gcc egg gaa atg gaa aga tta gcc ttc ggc cca cca tec gaa agt ttt 403 

Ala Arg Glu Met Glu Arg Leu Ala Phe Gly Pro Pro Ser Glu Ser Phe 
90 95 100 

gaa tac etc caa gaa etc gta aaa tec gga gtg gta gac ate act cac 451 

Glu Tyr Leu Gin Glu Leu Val Lys Ser Gly Val Val Asp He Thr His 
105 110 115 

ctg cat cgt ggc egg gaa cca ctg aca gar tta gtt egt gaa ctt gaa 499 

Leu His Arg Gly Arg Glu Pro Leu Thr Asp Leu Val Arg Glu Leu Glu 
120 125 130 

ata act gtg gtg ata gac get gtt ctt ccc ccg ccg gga gta gtg cca 547 

He Thr Val Val He Asp Ala Val Leu Pro Pro Pro Gly Val Val Pro 
135 140 145 

ggc aca ttg gtg cac aat ttg gta aaa gag gga tat gcc aga atg cgt 595 

Gly Thr Leu Val His Asn Leu Val Lys Glu Gly Tyr Ala Arg Met Arg 

150 155 160 165 

cct ggg act egg ggg tta gat gta gcg get gac ggc ace gtt caa ggg 643 

Pro Gly Thr Arg Gly Leu Asp Val Ala Ala Asp Gly Thr Val Gin Gly 
170 175 180 

caa cga cat ttg get gca gtc gga egg atg acg gaa gat gtg gtt ttg 691 

Gin Arg His Leu Ala Ala Val Gly Arg Met Thr Glu Asp Val Val Leu 
185 190 195 

ggt aat gac aca ttg teg cga tea tta eat gac ata ate ccg aag tgg 739 

Gly Asn Asp Thr Leu Ser Arg Ser Leu His Asp lie He Pro Lys Trp 
200 205 210 

get cgt cga gtt ate cgc gac gcg age acg tat ccc gat agg gta cat 787 

Ala Arg Arg Val He Arg Asp Ala Ser Thr Tyr Pro Asp Arg Val His 
215 220 225 

ggt act cca ccg ctt ccg gca egg ttg gaa ccc tgg gcg gaa aag etc 835 

Gly Thr Pro Pro Leu Pro Ala Arg Leu Glu Pro Trp Ala Glu Lys Leu 

230 235 240 245 

act tea gat ccg gcc aca tgc cgc cac ctg att gaa gaa ttc ggg agt 883 

Thr Ser Asp Pro Ala Thr Cys Arg His Leu He Glu Glu Phe Gly Ser 
250 255 260 

cct gtg aat gta etc cat tea ggt tct atg cct cgt aat ata aat gag 931 

Pro Val Asn Val Leu His Ser Gly Ser Met Pro Arg Asn He Asn Glu 
265 270 275 



mil 



Hill 



63 
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ttg gtt gac gcc ggc att cag atg ggg gtg gat act cga ata ttt ttt 
Leu Val Asp Ala Gly lie Gin Met Gly Val Asp Thr Arg He Phe Phe 
280 285 290 

gcc cgc aaa gcg aat aag ggt ctt acc ttc gtt gat gcc gtt aaa gac 
Ala Arg Lys Ala Asn Lys Gly Leu Thr Phe Val Asp Ala Val Lys Asp 
295 300 305 

acc ggt cat ggt gta gat gta gcc agt gaa cga gag tta tct cag gtg 
Thr Gly His Gly Val Asp Val Ala Ser Glu Arg Glu Leu Ser Gin Val 
310 315 320 325 



gac cgc gtt gca cga gtt gcg cct aga gta get cca gat cct gca gtc 
Asp Arg Val Ala Arg Val Ala Pro Arg Val Ala Pro Asp Pro Ala Val 
375 380 385 



tgc caa etc gtc gat tct etc aga gaa tgc ggg cat tec cca cag ttt 
Cys Gin Leu Val Asp Ser Leu Arg Glu Cys Gly His Ser Pro Gin Phe 
440 445 450 

att gac ctt gga gga ggg gtg cct atg age tac att gaa tct gag gaa 
He Asp Leu Gly Gly Gly Val Pro Met Ser Tyr He Glu Ser Glu Glu 
455 460 465 



gcc gaa tec ttt acg tgg aaa gac gat ccg tta tct aat acg tac ccg 
Ala Glu Ser Phe Thr Trp Lys Asp Asp Pro Leu Ser Asn Thr Tyr Pro 
490 495 500 

ttc tat cag acc cca gtg cgc ggt aat tgg ttg aaa gac gtg ctt tct 
Phe Tyr Gin Thr Pro Val Arg Gly Asn Trp Leu Lys Asp Val Leu Ser 
505 510 515 



979 



1027 



1075 



ctt aat cgt gga gtc cca gga gag egg ate att eta tec gca get ate 1123 

Leu Asn Arg Gly Val Pro Gly Glu Arg He He Leu Ser Ala Ala He 
330 335 340 

aaa ccg gac aga eta ttg gca tta gcg ate gaa aat ggc gtg ate ate 1171 

Lys Pro Asp Arg Leu Leu Ala Leu Ala He Glu Asn Gly Val He He 
345 350 355 

tct gtg gat teg cgt gat gaa tta gat cgc att teg get ttg gtt ggt 

Ser Val Asp Ser Arg Asp Glu Leu Asp Arg He Ser Ala Leu Val Gly 
360 365 370 



1219 



1267 



tta cct cca act aga ttt ggt gag cgt get gca gac tgg ggt aat egg 1315 

Leu Pro Pro Thr Arg Phe Gly Glu Arg Ala Ala Asp Trp Gly Asn Arg 
390 395 400 405 

ctt acc gag gtg ata ccc ggc gtg gat att gtg ggt ctt cac gtt eac 1363 

Leu Thr Glu Val He Pro Gly Val Asp He Val Gly Leu His Val His 
410 415 420 

etc eat ggc tat get gca aaa gac cgt get ctg get ctg cag gaa tgt 1411 

Leu His Gly Tyr Ala Ala Lys Asp Arg Ala Leu Ala Leu Gin Glu Cys 
425 430 435 



1459 



1507 



gat tgg ate cgt tat caa tec get aaa tct gcg act tea gcc ggg tat 1555 
Asp Trp He Arg Tyr Gin Ser Ala Lys Ser Ala Thr Ser Ala Gly Tyr 
470 475 480 485 



1603 



1651 



64 Attv. Docket No.:BGI-121CP2 



aag ggg gta get cag atg etc att gac egg gga ttg egg tta cae ata 1699 

Lys Gly Val Ala Gin Met Leu lie Asp Arg Gly Leu Arg Leu His lie 

520 525 530 

gag cot ggt ega agt tta eta gat ggg tgt ggc gtc act ctt gcc gaa 1747 

Glu Pro Gly Arg Ser Leu Leu Asp Gly Cys Gly Val Thr Leu Ala Glu 

535 540 545 

gtt get ttt gtg aaa acc cga agt gac ggg ttg cct eta gtg gga etg 1795 

Val Ala Phe Val Lys Thr Arg Ser Asp Gly Leu Pro Leu Val Gly Leu 

550 555 560 565 

get atg aae cga acg cag tgc egg act aca tec gat gat ttt etc att 1843 

Ala Met Asn Arg Thr Gin Cys Arg Thr Thr Ser Asp Asp Phe Leu lie 

570 575 580 

gat ccc ctg cat ate act gac ggt gat gta ggc gag gaa ate gaa gca 1891 

Asp Pro Leu His lie Thr Asp Gly Asp Val Gly Glu Glu lie Glu Ala 

585 590 595 

tat eta gtg ggt gcc tac tgc ate gaa gat gag etg att tta cgc egg 1939 

Tyr Leu Val Gly Ala Tyr Cys lie Glu Asp Glu Leu lie Leu Arg Arg 

600 605 610 

cga ate cgc ttc ccg aga gga gtc aaa eca gga gat ate ate gga att 1987 

Arg lie Arg Phe Pro Arg Gly Val Lys Pro Gly Asp lie lie Gly lie 

615 620 625 

cct aac acc gca gga tac ttc atg cat ate ttg gaa agt gca teg eac 2035 

Pro Asn Thr Ala Gly Tyr Phe Met His lie Leu Glu Ser Ala Ser His 

630 635 640 645 

caa ate ccg ttg gcg aaa aat gta gtg tgg ccg gag ggg cag tta gac 2083 

Gin lie Pro Leu Ala Lys Asn Val Val Trp Pro Glu Gly Gin Leu Asp 

650 655 660 

gat ate gat gcg gat taagacataa ccattegcta ate 2121 
Asp lie Asp Ala Asp 
665 



<210> 46 
<211> 666 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 46 

Met lie Pro Lys Pro Asp Val Thr Asp Leu Tyr Leu Glu Asp Leu Leu 
15 10 15 

Asn Glu Gly Ser Glu Lys lie Arg Ser Ala Lys Asp Leu Ser Glu Leu 
20 25 30 

Arg Thr Val Leu Lys Glu Val Ser Ser Gin lie Gin Glu Arg Ala Gly 
35 40 45 

Lys Lys Asp Glu Glu Trp Gly Met Gly Ala Thr Trp Arg Glu Leu Tyr 
50 55 60 



Pro Ser lie Val Glu Arg Ala Ser Tyr Glu Gly Arg Asp Ser Leu lie 
65 70 75 80 
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Gly Phe Asp His 



Pro Ser Glu Ser 
100 

Val Asp lie Thr 
115 

Val Arg Glu Leu 
130 

Pro Gly Val Val 
145 

Tyr Ala Arg Met 



Gly Thr Val Gin 

180 

Glu Asp Val Val 
195 

lie lie Pro Lys 
210 

Pro Asp Arg Val 
225 

Trp Ala Glu Lys 



Glu Glu Phe Gly 
260 

Arg Asn lie Asn 
275 

Thr Arg lie Phe 
290 

Asp Ala Val Lys 
305 

Glu Leu Ser Gin 



Leu Ser Ala Ala 
340 

Asn Gly Val lie 
355 

Ser Ala Leu Val 
370 

Pro Asp Pro Ala 
385 



Leu Ala Arg Glu 
85 

Phe Glu Tyr Leu 



His Leu His Arg 
120 

Glu He Thr Val 
135 

Pro Gly Thr Leu 
150 

Arg Pro Gly Thr 
165 

Gly Gin Arg His 



Leu Gly Asn Asp 
200 

Trp Ala Arg Arg 

215 

His Gly Thr Pro 
230 

Leu Thr Ser Asp 
245 

Ser Pro Val Asn 



Glu Leu Val Asp 
280 

Phe Ala Arg Lys 
295 

Asp Thr Gly His 
310 

Val Leu Asn Arg 
325 

He Lys Pro Asp 



He Ser Val Asp 
360 

Gly Asp Arg Val 
375 

Val Leu Pro Pro 
390 



Met Glu Arg Leu 
90 

Gin Glu Leu Val 
105 

Gly Arg Glu Pro 



Val He Asp Ala 
140 

Val His Asn Leu 
155 

Arg Gly Leu Asp 
170 

Leu Ala Ala Val 

185 

Thr Leu Ser Arg 



Val He Arg Asp 
220 

Pro Leu Pro Ala 
235 

Pro Ala Thr Cys 

250 

Val Leu His Ser 
265 

Ala Gly He Gin 



Ala Asn Lys Gly 
300 

Gly Val Asp Val 
315 

Gly Val Pro Gly 
330 

Arg Leu Leu Ala 
345 

Ser Arg Asp Glu 



Ala Arg Val Ala 
380 

Thr Arg Phe Gly 
395 



Ala Phe Gly Pro 
95 

Lys Ser Gly Val 
110 

Leu Thr Asp Leu 
125 

Val Leu Pro Pro 



Val Lys Glu Gly 
160 

Val Ala Ala Asp 
175 

Gly Arg Met Thr 
190 

Ser Leu His Asp 
205 

Ala Ser Thr Tyr 



Arg Leu Glu Pro 
240 

Arg His Leu He 
255 

Gly Ser Met Pro 

270 

Met Gly Val Asp 
285 

Leu Thr Phe Val 



Ala Ser Glu Arg 
320 

Glu Arg He He 
335 

Leu Ala He Glu 
350 

Leu Asp Arg He 
365 

Pro Arg Val Ala 



Glu Arg Ala Ala 
400 
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Asp Trp Gly Asn Arg Leu Thr Glu Val He Pro Gly Val Asp He Val 
405 410 415 

Gly Leu His Val His Leu His Gly Tyr Ala Ala Lys Asp Arg Ala Leu 
420 425 430 

Ala Leu Gin Glu Cys Cys Gin Leu Val Asp Ser Leu Arg Glu Cys Gly 
435 440 445 

His Ser Pro Gin Phe He Asp Leu Gly Gly Gly Val Pro Met Ser Tyr 
450 455 460 

He Glu Ser Glu Glu Asp Trp He Arg Tyr Gin Ser Ala Lys Ser Ala 
465 470 475 480 

Thr Ser Ala Gly Tyr Ala Glu Ser Phe Thr Trp Lys Asp Asp Pro Leu 
485 490 495 

Ser Asn Thr Tyr Pro Phe Tyr Gin Thr Pro Val Arg Gly Asn Trp Leu 
500 505 510 

Lys Asp Val Leu Ser Lys Gly Val Ala Gin Met Leu He Asp Arg Gly 
515 520 525 

Leu Arg Leu His He Glu Pro Gly Arg Ser Leu Leu Asp Gly Cys Gly 
530 535 540 

Val Thr Leu Ala Glu Val Ala Phe Val Lys Thr Arg Ser Asp Gly Leu 
545 550 555 560 

Pro Leu Val Gly Leu Ala Mer Asn Arg Thr Gin Cys Arg Thr Thr Ser 
565 570 575 

Asp Asp Phe Leu He Asp Pro Leu His He Thr Asp Gly Asp Val Gly 
580 585 590 

Glu Glu He Glu Ala Tyr Leu Val Gly Ala Tyr Cys He Glu Asp Glu 
595 600 605 

Leu He Leu Arg Arg Arg He Arg Phe Pro Arg Gly Val Lys Pro Gly 
610 615 620 

Asp He He Gly He Pro Asn Thr Ala Gly Tyr Phe Met His He Leu 
625 630 635 640 

Glu Ser Ala Ser His Gin He Pro Leu Ala Lys Asn Val Val Trp Pro 
645 650 655 

Glu Gly Gin Leu Asp Asp He Asp Ala Asp 



<210> 47 
<211> 993 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (970) 

<223> RXA01393 



660 



665 
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Att^- r 

m 



<400> 47 

caaaagcaga cctgtaatga agatttccat gatcaccatc gtgacctatg gaagtactta 60 

agtaaaatga ttggttctta acatggttta atatagcttc atg aac ccc att caa 115 

Met Asn Pro lie Gin 

1 5 

ctg gac act ttg etc tea ate att gat gaa ggc age ttc gaa ggc gee 163 
Leu Asp Thr Leu Leu Ser lie lie Asp Glu Gly Ser Phe Glu Gly Ala 
10 15 20 

tec tta gcc ctt tec att tec eec teg gcg gtg agt cag egc gtt aaa 211 
Ser Leu Ala Leu Ser lie Ser Pro Ser Ala Val Ser Gin Arg Val Lys 
25 30 35 

get etc gag cat cac gtg ggt cga gtg ttg gta teg egc ace eaa ccg 259 
Ala Leu Glu His His Val Gly Arg Val Leu Val Ser Arg Thr Gin Pro 
40 45 50 

gee aaa gca acc gaa gcg ggt gaa gte ett gtg caa gca gcg egg aaa 307 
Ala Lys Ala Thr Glu Ala Gly Glu Val Leu Val Gin Ala Ala Arg Lys 
55 60 65 

atg gtg ttg ctg caa gca gaa act aaa gcg eaa eta tct gga egc ett 355 
Met Val Leu Leu Gin Ala Glu Thr Lys Ala Gin Leu Ser Gly Arg Leu 
70 75 80 85 

get gaa ate ccg tta acc ate gcc ate aac gca gat teg eta tee aca 403 
Ala Glu He Pro Leu Thr He Ala He Asn Ala Asp Ser Leu Ser Thr 
90 95 100 

tgg ttt ect eec gtg tte aac gag gta get tet tgg ggt gga gca acg 451 
Trp Phe Pro Pro Val Phe Asn Glu Val Ala Ser Trp Gly Gly Ala Thr 
105 110 115 

etc acg ctg egc ttg gaa gat gaa gcg cac aca tta tec ttg ctg egg 499 
Leu Thr Leu Arg Leu Glu Asp Glu Ala His Thr Leu Ser Leu Leu Arg 
120 125 130 

egt gga gat gtt tta gga gcg gta ace cgt gaa get aat ccc gtg gcg 547 
Arg Gly Asp Val Leu Gly Ala Val Thr Arg Glu Ala Asn Pro Val Ala 
135 140 145 

gga tgt gaa gta gta gaa ett gga acc atg egc cac ttg gee att gca 595 
Gly Cys Glu Val Val Glu Leu Gly Thr Met Arg His Leu Ala He Ala 
150 155 160 165 

acc ccc tea ttg egg gat gcc tac atg gtt gat ggg aaa eta gat tgg 643 
Thr Pro Ser Leu Arg Asp Ala Tyr Met Val Asp Gly Lys Leu Asp Trp 
170 175 180 

get gcg atg ccc gtc tta cge ttc ggt ccc aaa gat gtg ctt caa gac 691 
Ala Ala Met Pro Val Leu Arg Phe Gly Pro Lys Asp Val Leu Gin Asp 
185 190 195 

egt gac ctg gac ggg egc gtc gat ggt eet gtg ggg cge agg egc gta 739 
Arg Asp Leu Asp Gly Arg Val Asp Gly Pro Val Gly Arg Arg Arg Val 
200 205 210 



tec att gtc ccg teg gcg gaa ggt ttt ggt gag gca att cge cga ggc 



787 
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Ser lie Val Pro Ser Ala Glu Gly Phe Gly Glu Ala He Arg Arg Gly 
215 220 225 



ctt ggt tgg gga ctt ctt ccc gaa acc caa get get ccc atg eta aaa 
Leu Gly Trp Gly Leu Leu Pro Glu Thr Gin Ala Ala Pro Met Leu Lys 
230 235 240 245 



835 



gca gga gaa gtg ate cte etc gat gag ata ccc att gac aca cog atg 
Ala Gly Glu Val lie Leu Leu Asp Glu He Pro He Asp Thr Pro Met 
250 255 260 



883 



tat tgg caa cga tgg cgc ctg gaa tct aga tct eta get aga etc aca 
Tyr Trp Gin Arg Trp Arg Leu Glu Ser Arg Ser Leu Ala Arg Leu Thr 
265 270 275 



931 



gac gee gtc gtt gat gca gca ate gag gga ttg egg cct tagttacttc 
Asp Ala Val Val Asp Ala Ala He Glu Gly Leu Arg Pro 
280 285 290 



980 



tgaaaaggtt cag 



993 



<210> 48 
<211> 290 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 48 

Met Asn Pro He Gin Leu Asp Thr Leu Leu Ser He He Asp Glu Gly 
15 10 15 

Ser Phe Glu Gly Ala Ser Leu Ala Leu Ser He Ser Pro Ser Ala Val 
20 25 30 

Ser Gin Arg Val Lys Ala Leu Glu His His Val Gly Arg Val Leu Val 
35 40 45 

Ser Arg Thr Gin Pro Ala Lys Ala Thr Glu Ala Gly Glu Val Leu Val 
50 55 60 

Gin Ala Ala Arg Lys Met Val Leu Leu Gin Ala Glu Thr Lys Ala Gin 
65 70 75 80 

Leu Ser Gly Arg Leu Ala Glu He Pro Leu Thr He Ala He Asn Ala 
85 90 95 

Asp Ser Leu Ser Thr Trp Phe Pro Pro Val Phe Asn Glu Val Ala Ser 
100 105 110 

Trp Gly Gly Ala Thr Leu Thr Leu Arg Leu Glu Asp Glu Ala His Thr 
115 120 125 

Leu Ser Leu Leu Arg Arg Gly Asp Val Leu Gly Ala Val Thr Arg Glu 
130 135 140 

Ala Asn Pro Val Ala Gly Cys Glu Val Val Glu Leu Gly Thr Met Arg 
145 150 155 160 



His Leu Ala He Ala Thr Pro Ser Leu Arg Asp Ala Tyr Met Val Asp 
165 170 175 
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Gly Lys Leu Asp Trp Ala Ala Met Pro Val Leu Arg Phe Gly Pro Lys 
180 185 190 

Asp Val Leu Gin Asp Arg Asp Leu Asp Gly Arg Val Asp Gly Pro Val 
195 200 205 

Gly Arg Arg Arg Val Ser lie Val Pro Ser Ala Glu Gly Phe Gly Glu 
210 215 220 

Ala lie Arg Arg Gly Leu Gly Trp Gly Leu Leu Pro Glu Thr Gin Ala 
225 230 235 240 

Ala Pro Met Leu Lys Ala Gly Glu Val lie Leu Leu Asp Glu lie Pro 
245 250 255 

lie Asp Thr Pro Met Tyr Trp Gin Arg Trp Arg Leu Glu Ser Arg Ser 
260 265 270 

Leu Ala -Arg Leu Thr Asp Ala Val Val Asp Ala Ala lie Glu Gly Leu 
275 280 285 



Arg Pro 
290 



<210> 49 
<211> 1626 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101} . . (1603) 
<223> RXA00241 



<400> 49 

ggtctccagc ctttctaaac aattcatctg cacttgatta attggcccca agattacgcg 60 



aagtttagcg acttcgccgt acgtcaacta cgttaaatga gtg aat act caa tea 

Val Asn Thr Gin Ser 
1 5 



115 



gat tct gcg ggg tct caa ggt gca gcg gcc aca agt cgt act gta tot 
Asp Ser Ala Gly Ser Gin Gly Ala Ala Ala Thr Ser Arg Thr Val Ser 
10 15 20 



163 



att aga acc etc ate gcg ctg ate ate gga teg ace gtc ggc gcg gga 
He Arg Thr Leu He Ala Leu He He Gly Ser Thr Val Gly Ala Gly 
25 30 35 



211 



att ttc tee ate cet caa aac ate ggc tea gtc gca ggt ccc ggc gcg 259 
He Phe Ser He Pro Gin Asn He Gly Ser Val Ala Gly Pro Gly Ala 
40 45 50 



atg etc ate ggc tgg ctg ate gcc ggt gtg ggc atg ttg tee gta gcg 307 
Met Leu He Gly Trp Leu He Ala Gly Val Gly Met Leu Ser Val Ala 
55 60 65 



ttc gtg ttc cat gtt ctt gcc cgc cgt aaa ect cae etc gat tct ggc 
Phe Val Phe His Val Leu Ala Arg Arg Lys Pro His Leu Asp Ser Gly 
70 75 80 85 



355 



gtc tac gca 
Val Tyr Ala 



tec get tgg 
Ser Ala Trp 



gca acg tta 
Ala Thr Leu 
120 

caa gat cat 
Gin Asp His 
135 

ctg gtg ttt 
Leu Val Phe 
150 

aca acg gtc 
Thr Thr Val 



ate ctt gtt 
lie Leu Val 



tta tgg gcg 
Leu Trp Ala 
200 

ggc ate atg 
Gly lie Met 
215 

teg gta tat 
Ser Val Tyr 
230 

ace gtg att 
Thr Val lie 



teg ctg age 
Ser Leu Ser 



gat aat tec 
Asp Asn Ser 
280 

gcc gca ttg 
Ala Ala Leu 
295 

gtg tec tgg 
Val Ser Trp 
310 




tat gcg cgt 
Tyr Ala Arg 
90 

ggt tat tgg 
Gly Tyr Trp 
105 

ttt ttc tee 
Phe Phe Ser 



cca ttt gtg 
Pro Phe Val 



gga gtt gtt 
Gly Val Val 
155 

acc ace gtg 
Thr Thr Val 
170 

gca ttc ttg 
Ala Phe Leu 
185 

cgt gat ggt 
Arg Asp Gly 



gtg tac acc 
Val Tyr Thr 



tec cgc cag 
Ser Arg Gin 
235 

ggt ttt gtg 
Gly Phe Val 
250 

ttc ggt gta 
Phe Gly Val 
265 

atg gcg teg 
Met Ala Ser 



att teg ttg 
lie Ser Leu 



cag atg etc 
Gin Met Leu 
315 



gtt gga ttg 
Val Gly Leu 



ctg ggt tea 
Leu Gly Ser 
110 

acg ttg ggc 
Thr Leu Gly 
125 

tea gcg ttg 
Ser Ala Leu 
140 

tec cga gga 
Ser Arg Gly 



gee aaa att 
Ala Lys lie 



ggc ttt age 
Gly Phe Ser 
190 

ggc gtg ggc 
Gly Val Gly 
205 

gtg tgg gtg 
Val Trp Val 
220 

gca cgc tea 
Ala Arg Ser 



get gtt etc 
Ala Val Leu 



ctg acc caa 
Leu Thr Gin 
270 

gtg etc gaa 
Val Leu Glu 
285 

ggt ctg tgt 
Gly Leu Cys 
300 

tgc gca gaa 
Cys Ala Glu 



70 



ggc gat tat 
Gly Asp Tyr 
95 

gtc ate gcc 
Val He Ala 



cac tac gta 
His Tyr Val 



gca gtt age 
Ala Val Ser 
145 

att age caa 
He Ser Gin 
160 

ctg cct ctg 
Leu Pro Leu 
175 

tgg gag aag 
Trp Glu Lys 



age att ttt 
Ser He Phe 



ttc ate ggt 
Phe He Gly 
225 

cgc agt gat 
Arg Ser Asp 
240 

ctt ttg ctg 
Leu Leu Leu 
255 

caa gag etc 
Gin Glu Leu 



get gtt gtt 
Ala Val Val 



ctt teg gtt 
Leu Ser Val 
305 

cca ctg gcg 
Pro Leu Ala 
320 



m 



gta ggt ttc 
Val Gly Phe 
100 

caa gtt ggc 
Gin Val Gly 
115 

ccg ctg ttt 
Pro Leu Phe 
130 

get ttg acc 
Ala Leu Thr 



get get ttc 
Ala Ala Phe 



ttg tgc ttc 
Leu Cys Phe 
180 

ttc act gtt 
Phe Thr Val 
195 

ga't cag gtg 
Asp Gin Val 
210 

ate gaa ggt 
He Glu Gly 



gtc age cga 
Val Ser Arg 



gtg teg att 
Val Ser He 
260 

get gcg tta 
Ala Ala Leu 
275 

ggt cca tgg 
Gly Pro Trp 
290 

ctt ggg gcc 
Leu Gly Ala 



ttg atg gca 
Leu Met Ala 
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tec 403 
Ser 



tac 451 
Tyr 



tec 499 
Ser 



tgg 547 
Trp 



ttg 595 
Leu 

165 

ate 643 
He 



gat 691 
Asp 



cgc 739 
Arg 



gca 7 87 
Ala 



get 835 

Ala 

245 

tct 883 
Ser 



cca 931 
Pro 



ggt 979 
Gly 



tat 1027 
Tyr 



atg 1075 

Met 

325 
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If 



gat ggc etc att cca age aaa ate ggg gcc ate aac age cgc ggt get 1123 

Asp Gly Leu lie Pro Ser Lys lie Gly Ala lie Asn Ser Arg Gly Ala 

330 335 340 

gee tgg atg get eag etg ate tec ace ate gtg att cag att ttc ate 1171 

Ala Trp Met Ala Gin Leu lie Ser Thr lie Val lie Gin lie Phe lie 

345 350 355 

ate att ttc ttc etc aae gag acc ace tac gtc tec atg gtg caa ttg 1219 

lie lie Phe Phe Leu Asn Glu Thr Thr Tyr Val Ser Met Val Gin Leu 

360 365 370 

get acc aac eta tac ttg gtg cct tac ctg ttc tct gcc ttt tat ctg 1267 

Ala Thr Asn Leu Tyr Leu Val Pro Tyr Leu Phe Ser Ala Phe Tyr Leu 

375 380 385 

gtc atg etg gea aea cgt gga aaa gga ate acc cac cca cat gcc ggc 1315 

Val Met Leu Ala Thr Arg Gly Lys Gly He Thr His Pro His Ala Gly 

390 395 400 405 

aea cgt ttt gat gat tec ggt cca gag ata tec cgc cga gaa aac cgc 1363 

Thr Arg Phe Asp Asp Ser Gly Pro Glu He Ser Arg Arg Glu Asn Arg 

410 415 420 

aaa cac etc ate gtc ggt tta gta gea acg gtg tat tea gtg tgg ctg 1411 

Lys His Leu He Val Gly Leu Val Ala Thr Val Tyr Ser Val Trp Leu 

425 430 435 

ttt tac get gea gaa ccg cag ttt gtc etc ttc gga gcc atg gcg atg 1459 

Phe Tyr Ala Ala Glu Pro Gin Phe Val Leu Phe Gly Ala Met Ala Met 

440 445 450 

ctt ccc ggc tta ate eec tat gtg tgg aea agg att tat cgt ggc gaa 1507 

Leu Pro Gly Leu He Pro Tyr Val Trp Thr Arg He Tyr Arg Gly Glu 

455 460 465 

cag gtg ttt aac ege ttt gaa ate gge gtg gtt gtt gte etg gte gtt 1555 

Gin Val Phe Asn Arg Phe Glu He Gly Val Val Val Val Leu Val Val 

470 475 480 485 

get gcc age gcg ggc gtt att ggt ttg gtc aac gga tea eta teg ctt 1603 

Ala Ala Ser Ala Gly Val He Gly Leu Val Asn Gly Ser Leu Ser Leu 

490 495 500 

taaacaccga aaccttcctg eta 1626 



<210> 50 
<211> 501 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 50 

Val Asn Thr Gin Ser Asp Ser Ala Gly Ser Gin Gly Ala Ala Ala Thr 
15 10 15 

Ser Arg Thr Val Ser He Arg Thr Leu He Ala Leu He He Gly Ser 
20 25 30 



Thr Val Gly Ala Gly He Phe Ser He Pro Gin Asn He Gly Ser Val 
35 40 45 
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Ala Gly Pro Gly 
50 

Met Leu Ser Val 
65 

His Leu Asp Ser 



Tyr Val Gly Phe 
100 

Ala Gin Val Gly 
115 

Val Pro Leu Phe 
130 

Ser Ala Leu Thr 
145 

Gin Ala Ala Phe 



Leu Leu Cys Phe 

180 

Lys Phe Thr Val 
195 

Phe Asp Gin Val 
210 

Gly lie Glu Gly 
225 

Asp Val Ser Arg 



Leu Val Ser lie 
260 

Leu Ala Ala Leu 
275 

Val Gly Pro Trp 
290 

Val Leu Gly Ala 
305 

Ala Leu Met Ala 



Asn Ser Arg Gly 
340 

He Gin He Phe 

355 



Ala Met Leu He 
55 

Ala Phe Val Phe 
70 

Gly Val Tyr Ala 
85 

Ser Ser Ala Trp 



Tyr Ala Thr Leu 
120 

Ser Gin Asp His 
135 

Trp Leu Val Phe 
150 

Leu Thr Thr Val 
165 

He He Leu Val 



Asp Leu Trp Ala 
200 

Arg Gly He Met 
215 

Ala Ser Val Tyr 
230 

Ala Thr Val He 
245 

Ser Ser Leu Ser 



Pro Asp Asn Ser 
280 

Gly Ala Ala Leu 
295 

Tyr Val Ser Trp 
310 

Met Asp Gly Leu 
325 

Ala Ala Trp Met 



He He He Phe 
360 



Gly Trp Leu He 
60 

His Val Leu Ala 
75 

Tyr Ala Arg Val 
90 

Gly Tyr Trp Leu 
105 

Phe Phe Ser Thr 



Pro Phe Val Ser 
140 

Gly Val Val Ser 
155 

Thr Thr Val Ala 
170 

Ala Phe Leu Gly 
185 

Arg Asp Gly Gly 



Val Tyr Thr Val 
220 

Ser Arg Gin Ala 
235 

Gly Phe Val Ala 
250 

Phe Gly Val Leu 
265 

Met Ala Ser Val 



He Ser Leu Gly 
300 

Gin Met Leu Cys 
315 

He Pro Ser Lys 
330 

Ala Gin Leu He 
345 

Phe Leu Asn Glu 



Ala Gly Val Gly 



Arg Arg Lys Pro 
80 

Gly Leu Gly Asp 
95 

Gly Ser Val He 
110 

Leu Gly His Tyr 
125 

Ala Leu Ala Val 



Arg Gly He Ser 
160 

Lys He Leu Pro 
175 

Phe Ser Trp Glu 
190 

Val Gly Ser He 

205 

Trp Val Phe He 



Arg Ser Arg Ser 
240 

Val Leu Leu Leu 
255 

Thr Gin Gin Glu 
270 

Leu Glu Ala Val 
285 

Leu Cys Leu Ser 



Ala Glu Pro Leu 
320 

He Gly Ala He 
335 

Ser Thr He Val 
350 

Thr Thr Tyr Val 
365 
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Ser Met Val Gin Leu Ala Thr Asn Leu Tyr Leu Val Pro Tyr Leu Phe 
370 375 380 

Ser Ala Phe Tyr Leu Val Met Leu Ala Thr Arg Gly Lys Gly lie Thr 
385 390 395 400 

His Pro His Ala Gly Thr Arg Phe Asp Asp Ser Gly Pro Glu He Ser 
405 410 415 

Arg Arg Glu Asn Arg Lys His Leu He Val Gly Leu Val Ala Thr Val 
420 425 430 

Tyr Ser Val Trp Leu Phe Tyr Ala Ala Glu Pro Gin Phe Val Leu Phe 
435 440 445 

Gly Ala Met Ala Met Leu Pro Gly Leu He Pro Tyr Val Trp Thr Arg 
450 455 460 

He Tvr Arq Gly Glu Gin Val Phe Asn Arg Phe Glu He Gly Val Val 
465 470 475 480 

Val Val Leu Val Val Ala Ala Ser Ala Gly Val He Gly Leu Val Asn 
485 490 495 



Gly Ser Leu Ser Leu 
500 



<210> 51 
<211> 822 
<212> DNA 

<213> Corynebacteriuru glutamicum 

<220> 

<221> CDS 

<222> (101) . . (799) 

<223> RXA01394 

<400> 51 

gagcaaagtg tccagttgaa tggggttcat gaagctatat taaaccatgt taagaaccaa 60 

tcattttact taagtacttc cataggtcac gatggtgatc atg gaa ate ttc att 115 

Met Glu He Phe He 
1 5 

aca ggt ctg ctt ttg ggg gcc agt ctt tta ctg tec ate gga ccg cag 

Thr Gly Leu Leu Leu Gly Ala Ser Leu Leu Leu Ser He Gly Pro Gin 



10 15 20 

aat gta ctg gtg att aaa caa gga att aag cgc gaa gga etc att gcg 
Asn Val Leu Val He Lys Gin Gly He Lys Arg Glu Gly Leu He Ala 
25 30 35 

gtt ctt etc gtg tgt tta att tct gac gtc ttt ttg ttc ate gcc ggc 
Val Leu Leu Val Cys Leu He Ser Asp Val Phe Leu Phe He Ala Gly 
40 45 50 



163 



211 



259 



acc ttg ggc gtt gat ctt ttg tec aat gcc gcg ccg ate gtg etc gat 
Thr Leu Gly Val Asp Leu Leu Ser Asn Ala Ala Pro He Val Leu Asp 
55 60 65 



307 
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att atg cgc tgg ggt ggc ate get tac ctg tta tgg ttt gcc gtc atg 
He Met Arg Trp Gly Gly He Ala Tyr Leu Leu Trp Phe Ala Val Met 
70 75 80 85 

gca gcg aaa gac gcc atg aca aac aag gtg gaa gcg cca cag ate att 
Ala Ala Lys Asp Ala Met Thr Asn Lys Val Glu Ala Pro Gin He He 
90 95 100 

gaa gaa aca gaa eca acc gtg cec gat gac acg cct ttg ggc ggt teg 
Glu Glu Thr Glu Pro Thr Val Pro Asp Asp Thr Pro Leu Gly Gly Ser 
105 110 115 

gcg gtg gcc act gac acg cgc aac egg gtg egg gtg gag gtg age gtc 
Ala Val Ala Thr Asp Thr Arg Asn Arg Val Arg Val Glu Val Ser Val 
120 125 130 



acc tgg ttg aac ccg aat gcg tat ttg gac gcg ttt gtg ttt ate ggc 
Thr Trp Leu Asn Pro Asn Ala Tyr Leu Asp Ala Phe Val Phe He Gly 
150 155 160 165 



ate aac gtc gtc gtg gca gtt gtg atg ace gca ttg gee ate aaa ctg 
He Asn Val Val Val Ala Val Val Met Thr Ala Leu Ala He Lys Leu 
215 220 225 

atg ttg atg ggt tagttttcge gggttttgga ate 

Met Leu Met Gly 

230 



355 



403 



451 



499 



gat aag cag egg gtt tgg gta aag cec atg ttg atg gca ate gtg ctg 547 
Asp Lys Gin Arg Val Trp Val Lys Pro Met Leu Met Ala He Val Leu 
135 140 145 



595 



643 



691 



ggc gtc ggc gcg caa tac ggc gac acc gga egg tgg att tte gcc get 
Gly Val Gly Ala Gin Tyr Gly Asp Thr Gly Arg Trp He Phe Ala Ala 
170 175 180 

ggc gcg ttc gcg gca age erg ate tgg tte ccg ctg gtg ggt tte ggc 
Gly Ala Phe Ala Ala Ser Leu He Trp Phe Pro Leu Val Gly Phe Gly 
185 190 195 

gca gca gca ttg tea cgc ccg ctg tec age cec aag gtg tgg cgc tgg 739 
Ala Ala Ala Leu Ser Arg Pro Leu Ser Ser Pro Lys Val Trp Arg Trp 
200 205 210 



787 



822 



<210> 52 
<211> 233 
<212> PRT 

<213> Corynebacterlum glutamicum 
<400> 52 

Met Glu He Phe He Thr Gly Leu Leu Leu Gly Ala Ser Leu Leu Leu 
15 10 15 

Ser He Gly Pro Gin Asn Val Leu Val He Lys Gin Gly He Lys Arg 
20 25 30 

Glu Gly Leu He Ala Val Leu Leu Val Cys Leu He Ser Asp Val Phe 
35 40 45 



Leu Phe He Ala Gly Thr Leu Gly Val Asp Leu Leu Ser Asn Ala Ala 



75 
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Pro lie Val Leu Asp 
65 

Trp Phe Ala Val Met 
85 

Ala Pro Gin lie lie 
100 

Pro Leu Gly Gly Ser 
115 

Val Glu Val Ser Val 
130 

Met Ala lie Val Leu 

145 

Phe Val Phe He Gly 

165 

Trp He Phe Ala Ala 
180 

Leu Val Gly Phe Gly 
195 

Lys Val Trp Arg Trp 
210 

Leu Ala He Lys Leu 
225 



55 

He Met Arg Trp Gly Gly 
70 75 

Ala Ala Lys Asp Ala Met 
90 

Glu Glu Thr Glu Pro Thr 
105 

Ala Val Ala Thr Asp Thr 

120 

Asp Lys Gin Arg Val Trp 
135 

Thr Trp Leu Asn Pro Asn 
150 155 

Gly Val Gly Ala Gin Tyr 
170 

Gly Ala Phe Ala Ala Ser 
185 

Ala Ala Ala Leu Ser Arg 
200 

He Asn Val Val Val Ala 
215 

Met Leu Met Gly 
230 



60 

He Ala Tyr Leu Leu 
80 

Thr Asn Lys Val Glu 
95 

Val Pro Asp Asp Thr 
110 

Arg Asn Arg Val Arg 
125 

Val Lys Pro Met Leu 
140 

Ala Tyr Leu Asp Ala 
160 

Gly Asp Thr Gly Arg 
175 

Leu He Trp Phe Pro 
190 

Pro Leu Ser Ser Pro 
205 

Val Val Met Thr Ala 
220 



<210> 53 
<211> 1026 
<212> DNA 

<213> Corynebacterlum glutamlcum 

<220> 

<221> CDS 

<222> (101) . . (1003) 

<223> RXA00865 

<400> 53 

ttatcggaat gtggcttggg cgattgttat gcaaaagttg ttaggttttt tgcggggttg 

tttaaccccc aaatgaggga agaaggtaac cttgaactct atg age aca ggt tta 

Met Ser Thr Gly Leu 
1 5 

aca get aag acc gga gta gag cac ttc ggc ace gtt gga gta gca atg 
Thr Ala Lys Thr Gly Val Glu His Phe Gly Thr Val Gly Val Ala Met 
10 15 20 



gtt act cca ttc acg gaa tec gga gac ate gat ate get get ggc cgc 
Val Thr Pro Phe Thr Glu Ser Gly Asp He Asp He Ala Ala Gly Arg 
25 30 35 



211 
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gaa gtc gcg get tat ttg gtt gat aag ggc ttg gat tct ttg gtt etc 259 

Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu Asp Ser Leu Val Leu 

40 45 50 

gcg ggc acc act ggt gaa tec cca acg aca acc gcc get gaa aaa eta 307 

Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr Ala Ala Glu Lys Leu 

55 60 65 

gaa ctg etc aag gcc gtt cgt gag gaa gtt ggg gat egg gcg aag etc 355 

Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly Asp Arg Ala Lys Leu 

70 75 80 85 

ate gcc ggt gtc gga acc aac aac acg egg aca tct gtg gaa ett gcg 403 

lie Ala Gly Val Gly Thr Asn Asn Thr Arg Thr Ser Val Glu Leu Ala 

90 95 100 

gaa get get get tct get ggc gea gac ggc ett tta gtt gta act cet 451 

Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu Leu Val Val Thr Pro 

105 110 115 

tat tac tee aag ecg age caa gag gga ttg ctg gcg cac ttc ggt gea 499 

Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu Ala His Phe Gly Ala 

120 125 130 

att get gea gea aca gag gtt eca att tgt etc tat gac att cct ggt 547 

lie Ala Ala Ala Thr Glu Val Pro lie Cys Leu Tyr Asp lie Pro Gly 

135 140 145 

egg tea ggt att eca att gag tct gat acc atg aga cgc ctg agt gaa 595 

Arg Ser Gly lie Pro lie Glu Ser Asp Thr Met Arg Arg Leu Ser Glu 

150 155 160 165 

tta cct acg att ttg gcg gtc aag gac gcc aag ggt gac etc gtt gea 643 

Leu Pro Thr lie Leu Ala Val Lys Asp Ala Lys Gly Asp Leu Val Ala 

170 175 180 

gcc acg tea ttg ate aaa gaa acg gga ett gee tgg tat tea ggc gat 691 

Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala Trp Tyr Ser Gly Asp 

185 190 195 

gac eca eta aac ett gtt tgg ett get ttg ggc gga tea ggt ttc att 739 

Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly Gly Ser Gly Phe He 

200 205 210 

tec gta att gga cat gea gcc cec aea gea tta cgt gag ttg tac aca 787 

Ser Val He Gly His Ala Ala Pro Thr Ala Leu Arg Glu Leu Tyr Thr 

215 220 225 

age ttc gag gaa ggc gac etc gtc cgt gcg egg gaa ate aac gcc aaa 835 

Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg Glu lie Asn Ala Lys 

230 235 240 245 

Gta tea ecg ctg gta get gee caa ggt cgc ttg ggt gga gtc age ttg 883 

Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu Gly Gly Val Ser Leu 

250 255 260 

gea aaa get get ctg cgt ctg eag ggc ate aac gta gga gat cct cga 931 

Ala Lys Ala Ala Leu Arg Leu Gin Gly He Asn Val Gly Asp Pro Arg 

265 270 275 

ett cca att atg get cca aat gag cag gaa ett gag get etc cga gaa 979 
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Leu Pro lie Met Ala Pro Asn Glu Gin Glu Leu Glu Ala Leu Arg Glu 
280 285 290 

gac atg aaa aaa get gga gtt eta taaatatgaa tgattcccga aat 1026 
Asp Met Lys Lys Ala Gly Val Leu 
295 300 



<210> 54 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 54 

Met Ser Thr Gly Leu Thr Ala Lys Thr Gly Val Glu His Phe Gly Thr 
15 10 15 

Val Gly Val Ala Met Val Thr Pro Phe Thr Glu Ser Gly Asp lie Asp 
20 25 30 

lie Ala Ala Gly Arg Glu Val Ala Ala Tyr Leu Val Asp Lys Gly Leu 
35 40 45 

Asp Ser Leu Val Leu Ala Gly Thr Thr Gly Glu Ser Pro Thr Thr Thr 
50 55 60 

Ala Ala Glu Lys Leu Glu Leu Leu Lys Ala Val Arg Glu Glu Val Gly 
65 70 75 80 

Asp Arg Ala Lys Leu He Ala Gly Val Gly Thr Asn Asn Thr Arg Thr 
85 90 95 

Ser Val Glu Leu Ala Glu Ala Ala Ala Ser Ala Gly Ala Asp Gly Leu 
100 105 110 

Leu Val Val Thr Pro Tyr Tyr Ser Lys Pro Ser Gin Glu Gly Leu Leu 
115 120 125 

Ala His Phe Gly Ala He Ala Ala Ala Thr Glu Val Pro He Cys Leu 
130 135 140 

Tyr Asp He Pro Gly Arg Ser Gly He Pro He Glu Ser Asp Thr Met 
145 150 155 160 

Arg Arg Leu Ser Glu Leu Pro Thr He Leu Ala Val Lys Asp Ala Lys 
165 170 175 

Gly Asp Leu Val Ala Ala Thr Ser Leu He Lys Glu Thr Gly Leu Ala 
180 185 190 

Trp Tyr Ser Gly Asp Asp Pro Leu Asn Leu Val Trp Leu Ala Leu Gly 
195 200 205 

Gly Ser Gly Phe He Ser Val He Gly His Ala Ala Pro Thr Ala Leu 
210 215 220 

Arg Glu Leu Tyr Thr Ser Phe Glu Glu Gly Asp Leu Val Arg Ala Arg 
225 230 235 240 

Glu He Asn Ala Lys Leu Ser Pro Leu Val Ala Ala Gin Gly Arg Leu 
245 250 255 



'111 



78 



locket No.:BGI-121CP2 



Gly Gly Val Ser Leu Ala Lys Ala 
260 

Val Gly Asp Pro Arg Leu Pro lie 
275 280 

Glu Ala Leu Arg Glu Asp Met Lys 
290 295 



Ala Leu Arg Leu Gin Gly lie Asn 
265 270 

Met Ala Pro Asn Glu Gin Glu Leu 
285 

Lys Ala Gly Val Leu 
300 



<210> 55 
<211> 1071 
<212> DNA 

<213> Corynebacterium glutamicuru 

<220> 
<221> CDS 

<222> (101) . . (1048) 
<223> RXS02021 

<400> 55 

ttgggtcgcc gaggagatct aatcctggtt tgagttcaga gttcacaggt ttaagcctac 60 

aaaccttagt taaaacatga tggaagcggt cgattaaaaa atg agt gaa aac att 115 

Met Ser Glu Asn lie 
1 5 

cgc gga gcc caa gca gtt gga ate gca aat ate gcc atg gac ggg acc 163 
Arg Gly Ala Gin Ala Val Gly He Ala Asn He Ala Met Asp Gly Thr 
10 15 20 

ate ctg gac acg tgg tac oca gaa ccc caa att ttc aac ccg gat cag 211 
He Leu Asp Thr Trp Tyr Pro Glu Pro Gin He Phe Asn Pro Asp Gin 
25 30 35 

tgg get gaa cgc tac cca ttg gaa gtg ggc aec aca cgc etc gga gca 259 
Trp Ala Glu Arg Tyr Pro Leu Glu Val Gly Thr Thr Arg Leu Gly Ala 
40 45 50 



aac gaa etc acc cca egg atg ctg cag ttg gta aaa ctg gac caa gat 

Asn Glu Leu Thr Pro Arg Met Leu Gin Leu Val Lys Leu Asp Gin Asp 

55 60 65 

cgc etc gtc gaa cag gta gca gtc cgc acc gtt ate ccc gat ctg tct 

Arg Leu Val Glu Gin Val Ala Val Arg Thr Val He Pro Asp Leu Ser 

70 75 80 85 

caa cct cca gta gac gcg cac gat gtt tac ctg cgc etc cac ctg ctt 

Gin Pro Pro Val Asp Ala His Asp Val Tyr Leu Arg Leu His Leu Leu 

90 95 100 



gag ctg ctg tec gac gtg gtg tgg aca aac aag ggc cct tgc ctt cct 

Glu Leu Leu Ser Asp Val Val Trp Thr Asn Lys Gly Pro Cys Leu Pro 
120 125 130 

gaa aac ttt gag tgg gtg cgt ggt get ctg egg tec cgc gga etc ate 



307 



355 



403 



tec cac egg ctg gtc cgc ccc cac gaa atg cac atg caa aac acc ttg 451 
Ser His Arg Leu Val Arg Pro His Glu Met His Met Gin Asn Thr Leu 
105 110 115 



499 



547 
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Glu Asn Phe Glu Trp Val Arg Gly Ala Leu Arg Ser Arg Gly Leu lie 
135 140 145 

cac gtc tac tgt gtg gac cgt ctt ccc cgc atg gtc gac tat gtg gtt 
His Val Tyr Cys Val Asp Arg Leu Pro Arg Met Val Asp Tyr Val Val 
150 155 160 165 

ccc cct gga gtc cgc ate tec gaa gca gaa cgc gtg cgc eta ggt gca 
Pro Pro Gly Val Arg lie Ser Glu Ala Glu Arg Val Arg Leu Gly Ala 
170 175 180 

tac ctt get ceg ggt ace tct gtg ctg cgt gaa ggt ttc gtg tct ttc 
Tyr Leu Ala Pro Gly Thr Ser Val Leu Arg Glu Gly Phe Val Ser Phe 
185 190 195 

aac tec ggc ace ttg ggt gee gca aag gtg gaa ggc cgc ctg agt tee 739 
Asn Ser Gly Thr Leu Gly Ala Ala Lys Val Glu Gly Arg Leu Ser Ser 
200 205 210 



ggt gtg gtc ate ggt gaa ggt tec gag att gga ctg tct tct act att 
Gly Val Val He Gly Glu Gly Ser Glu He Gly Leu Ser Ser Thr He 
215 220 225 

cag tec ccg aga gat gaa cag cgc cgc cgt ttg ceg ttg age ate ggc 
Gin Ser Pro Arg Asp Glu Gin Arg Arg Arg Leu Pro Leu Ser He Gly 
230 235 240 245 

caa aac tgc aac ttt ggt gtc age tec gga ate ate gga gtc agt ctg 
Gin Asn Cys Asn Phe Gly Val Ser Ser Gly He He Gly Val Ser Leu 
250 255 260 

gga gac aat tgc gac ate gga aat aac att gtc ttg gat gga gat acc 
Gly Asp Asn Cys Asp He Gly Asn Asn He Val Leu Asp Gly Asp Thr 
265 270 275 

ccc att tgg ttc gca gee gat gag gag tta cgc act ate gac tec ate 
Pro He Trp Phe Ala Ala Asp Glu Glu Leu Arg Thr He Asp Ser He 
280 285 290 

gaa ggc caa gca aat tgg tea ate aag cgt gaa tec ggc ttc cat gag 
Glu Gly Gin Ala Asn Trp Ser He Lys Arg Glu Ser Gly Phe His Glu 
295 300 305 

cea gtt gee cgc etc aaa get tgacccattt tcataaccag tgc 
Pro Val Ala Arg Leu Lys Ala 
310 315 



595 



643 



691 



787 



835 



883 



931 



979 



1027 



1071 



<210> 56 
<211> 316 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 56 
Met Ser Glu Asn 
1 

Ala Met Asp Gly 
20 

Phe Asn Pro Asp 



He Arg Gly Ala 
5 

Thr He Leu Asp 
Gin Trp Ala Glu 



Gin Ala Val Gly 
10 

Thr Trp Tyr Pro 
25 

Arg Tyr Pro Leu 



He Ala Asn He 
15 

Glu Pro Gin He 
30 

Glu Val Gly Thr 
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35 



40 



45 



Thr Arg Leu Gly Ala Asn Glu Leu Thr Pro Arg Met Leu Gin Leu Val 
50 55 60 

Lys Leu Asp Gin Asp Arg Leu Val Glu Gin Val Ala Val Arg Thr Val 
65 70 75 80 

lie Pro Asp Leu Ser Gin Pro Pro Val Asp Ala His Asp Val Tyr Leu 



Arg Leu His Leu Leu Ser His Arg Leu Val Arg Pro His Glu Met His 
100 105 110 

Met Gin Asn Thr Leu Glu Leu Leu Ser Asp Val Val Trp Thr Asn Lys 
115 120 125 

Gly Pro Cys Leu Pro Glu Asn Phe Glu Trp Val Arg Gly Ala Leu Arg 
130 135 140 

Ser Arg Gly Leu lie His Val Tyr Cys Val Asp Arg Leu Pro Arg Met 
145 150 155 160 

Val Asp Tyr Val Val Pro Pro Gly Val Arg lie Ser Glu Ala Glu Arg 
165 170 175 

Val Arg Leu Gly Ala Tyr Leu Ala Pro Gly Thr Ser Val Leu Arg Glu 
180 185 190 

Gly Phe Val Ser Phe Asn Ser Gly Thr Leu Gly Ala Ala Lys Val Glu 
195 200 205 

Gly Arg Leu Ser Ser Gly Val Val lie Gly Glu Gly Ser Glu He Gly 
210 215 220 

Leu Ser Ser Thr He Gin Ser Pro Arg Asp Glu Gin Arg Arg Arg Leu 
225 230 235 240 

Pro Leu Ser He Gly Gin Asn Cys Asn Phe Gly Val Ser Ser Gly He 
245 250 255 

He Gly Val Ser Leu Gly Asp Asn Cys Asp He Gly Asn Asn He Val 
260 265 270 

Leu Asp Gly Asp Thr Pro He Trp Phe Ala Ala Asp Glu Glu Leu Arg 
275 280 285 

Thr He Asp Ser He Glu Gly Gin Ala Asn Trp Ser He Lys Arg Glu 
290 295 300 

Ser Gly Phe His Glu Pro Val Ala Arg Leu Lys Ala 
305 310 315 



<210> 57 
<211> 1296 
<212> DNA 

<213> Corynebacterium glutaxnicum 



85 



90 



95 



<220> 
<221> CDS 
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<222> (101) . . (1273) 
<223> RXS02157 



<400> 57 

gggtggaatt ggcacgatgg tgctgccgga tgtttttgat cgggagaatt atcctgaagg 60 

caccgttttt agaaaagacg acaaggatgg ggaactgtaa atg age acg ctg gaa 115 

Met Ser Thr Leu Glu 

1 5 

act tgg cca cag gtc att att aat acg tac ggc acc cca cca gtt gag 163 
Thr Trp Pro Gin Val lie lie Asn Thr Tyr Gly Thr Pro Pro Val Glu 
10 15 20 

ctg gtg tec ggc aag ggc gca acc gtc act gat gac cag ggc aat gtc 211 
Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp Asp Gin Gly Asn Val 
25 30 35 

tac ate gac ttg etc geg ggc ate gca gtc aac gcg ttg ggc cac gcc 259 
Tyr lie Asp Leu Leu Ala Gly lie Ala Val Asn Ala Leu Gly His Ala 
40 45 50 

eae ccg geg ate ate gag gcg gte acc aac cag ate ggc eaa ctt ggt 307 
His Pro Ala lie lie Glu Ala Val Thr Asn Gin He Gly Gin Leu Gly 
55 60 65 

eae gte tea aac ttg ttc gca tec agg ccc gtc gtc gag gtc gcc gag 355 
His Val Ser Asn Leu Phe Ala Ser Arg Pro Val Val Glu Val Ala Glu 
70 75 80 85 

gag etc ate aag cgt ttt teg ctt gac gac gcc acc etc gcc gcg caa 403 
Glu Leu He Lys Arg Phe Ser Leu Asp Asp Ala Thr Leu Ala Ala Gin 
90 95 100 

acc egg gtt ttc ttc tgc aac teg ggc gcc gaa gca aac gag get get 451 
Thr Arg Val Phe Phe Cys Asn Ser Gly Ala Glu Ala Asn Glu Ala Ala 
105 110 115 

ttc aag att gca cgc ttg act ggt cgt tec egg att ctg get gca gtt 4 99 
Phe Lys lie Ala Arg Leu Thr Gly Arg Ser Arg He Leu Ala Ala Val 
120 125 130 

cat ggt ttc cac ggc cgc acc atg ggt tec etc gcg ctg act ggc cag 547 
His Gly Phe His Gly Arg Thr Met Gly Ser Leu Ala Leu Thr Gly Gin 
135 140 145 

cca gac aag cgt gaa gcg ttc ctg cca atg cca age ggt gtg gag ttc 595 
Pro Asp Lys Arg Glu Ala Phe Leu Pro Met Pro Ser Gly Val Glu Phe 
150 155 160 165 

tac cot tac ggc gac acc gat tac ttg cgc aaa atg gta gaa acc aac 643 
Tyr Pro Tyr Gly Asp Thr Asp Tyr Leu Arg Lys Met Val Glu Thr Asn 
170 175 180 

cca acg gat gtg get get ate ttc etc gag cca ate cag ggt gaa acg 691 
Pro Thr Asp Val Ala Ala He Phe Leu Glu Pro He Gin Gly Glu Thr 
185 190 195 



ggc gtt gtt cca gca cct gaa gga ttc etc aag gea gtg cgc gag ctg 739 
Gly Val Val Pro Ala Pro Glu Gly Phe Leu Lys Ala Val Arg Glu Leu 
200 205 210 



82 



. Docket No.:BGM21CP2 



tgc gat gag tac ggc ate ttg atg ate acc gat gaa gtc cag act ggc 787 
Cys Asp Glu Tyr Gly lie Leu Met lie Thr Asp Glu Yal Gin Thr Gly 
215 220 225 

gtt ggc cgt acc ggc gat ttc ttt gca cat cag cac gat ggc gtt gtt 835 
Val Gly Arg Thr Gly Asp Phe Phe Ala His Gin His Asp Gly Val Val 
230 . 235 240 245 

ccG gat gtg gtg acc atg gcc aag gga ctt ggc ggc ggt ctt ccc ate 883 
Pro Asp Val Val Thr Met Ala Lys Gly Leu Gly Gly Gly Leu Pro He 
250 255 260 

ggt get tgt ttg gee act ggc cgt gca get gaa ttg atg acc cca ggc 931 
Gly Ala Cys Leu Ala Thr Gly Arg Ala Ala Glu Leu Met Thr Pro Gly 
265 270 275 

aag cac ggc acc act ttc ggt ggc aac cca gtt get tgt gca get gcc 979 
Lys His Gly Thr Thr Phe Gly Gly Asn Pro Val Ala Cys Ala Ala Ala 
280 285 290 

aag gca gtg ctg tet gtt gtc gat gae get ttc tgc gca gaa gtt gcc 1027 
Lys Ala Val Leu Ser Val Val Asp Asp Ala Phe Cys Ala Glu Val Ala 
295 300 305 

cgc aag ggc gag ctg ttc aag gaa ctt ctt gee aag gtt gac ggc gtt 1075 
Arg Lys Gly Glu Leu Phe Lys Glu Leu Leu Ala Lys Val Asp Gly Val 
310 315 320 325 

gta gac gtc cgt ggc agg ggc ttg atg ttg ggc gtg gtg ctg gag cgc 1123 
Val Asp Val Arg Gly Arg Gly Leu Met Leu Gly Val Val Leu Glu Arg 
330 335 340 

gac gtc gca aag caa get gtt ctt gat ggt ttt aag cac ggc gtt att 1171 
Asp Val Ala Lys Gin Ala Val Leu Asp Gly Phe Lys His Gly Val He 
345 350 355 

ttg aat gca ccg gcg gac aac att ate cgt ttg acc ccg ccg ctg gtg 1219 
Leu Asn Ala Pro Ala Asp Asn He He Arg Leu Thr Pro Pro Leu Val 
360 365 370 

ate acc gac gaa gaa ate gca gae gca gtc aag get att gcc gag aca 1267 
He Thr Asp Glu Glu He Ala Asp Ala Val Lys Ala He Ala Glu Thr 
375 ' 380 385 

ate gca taaaggactc aaacttatga ctt 1296 

He Ala 

390 



<210> 58 
<211> 391 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 58 

Met Ser Thr Leu Glu Thr Trp Pro Gin Val He He Asn Thr Tyr Gly 
15 10 15 

Thr Pro Pro Val Glu Leu Val Ser Gly Lys Gly Ala Thr Val Thr Asp 
20 25 30 
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Asp Gin Gly Asn 
35 

Ala Leu Gly His 
50 

He Gly Gin Leu 
65 

Val Glu Val Ala 



Thr Leu Ala Ala 
100 

Ala Asn Glu Ala 
115 

He Leu Ala Ala 
130 

Ala Leu Thr Gly 
145 

Ser Gly Val Glu 



Met Val Glu Thr 
180 

He Gin Gly Glu 
195 

Ala Val Arg Glu 
210 

Glu Val Gin Thr 
225 

His Asp Gly Val 



Gly Gly Leu Pro 
260 

Leu Met Thr Pro 
275 

Ala Cys Ala Ala 
290 

Cys Ala Glu Val 
305 

Lys Val Asp Gly 



Val Val Leu Glu 
340 



Val Tyr He Asp 
40 

Ala His Pro Ala 
55 

Gly His Val Ser 
70 

Glu Glu Leu He 
85 

Gin Thr Arg Val 



Ala Phe Lys He 
120 

Val His Gly Phe 
135 

Gin Pro Asp Lys 
150 

Phe Tyr Pro Tyr 
165 

Asn Pro Thr Asp 



Thr Gly Val Val 
200 

Leu Cys Asp Glu 
215 

Gly Val Gly Arg 
230 

Val Pro Asp Val 
245 

He Gly Ala Cys 



Gly Lys His Gly 
280 

Ala Lys Ala Val 
295 

Ala Arg Lys Gly 

310 

Val Val Asp Val 
325 

Arg Asp Val Ala 



Leu Leu Ala Gly 



He He Glu Ala 
60 

Asn Leu Phe Ala 
75 

Lys Arg Phe Ser 
90 

Phe Phe Cys Asn 
105 

Ala Arg Leu Thr 



His Gly Arg Thr 
140 

Arg Glu Ala Phe 
155 

Gly Asp Thr Asp 
170 

Val Ala Ala He 
185 

Pro Ala Pro Glu 



Tyr Gly He Leu 
220 

Thr Gly Asp Phe 
235 

Val Thr Met Ala 
250 

Leu Ala Thr Gly 
265 

Thr Thr Phe Gly 



Leu Ser Val Val 
300 

Glu Leu Phe Lys 
315 

Arg Gly Arg Gly 
330 

Lys Gin Ala Val 
345 



He Ala Val Asn 
45 

Val Thr Asn Gin 



Ser Arg Pro Val 

80 

Leu Asp Asp Ala 
95 

Ser Gly Ala Glu 
110 

Gly Arg Ser Arg 
125 

Met Gly Ser Leu 



Leu Pro Met Pro 
160 

Tyr Leu Arg Lys 
175 

Phe Leu Glu Pro 

190 

Gly Phe Leu Lys 
205 

Met He Thr Asp 



Phe Ala His Gin 
240 

Lys Gly Leu Gly 
255 

Arg Ala Ala Glu 
270 

Gly Asn Pro Val 
285 

Asp Asp Ala Phe 



Glu Leu Leu Ala 
320 

Leu Met Leu Gly 
335 

Leu Asp Gly Phe 
350 
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Lys His Giy Val lie Leu Asn Ala Pro Ala Asp Asn He He Arg Leu 
355 360 365 

Thr Pro Pro Leu Val He Thr Asp Glu Glu He Ala Asp Ala Val Lys 
370 375 380 

Ala He Ala Glu Thr He Ala 

385 390 



<210> 59 
<211> 1008 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (985) 

<223> RXC00733 

<400> 59 

acggcgaggt tgtcggtatt ggaacgcaca cgaatttgct gaacacgtgc ggtacctacc 60 

gtgaaattgt tgaatcccaa gagactgcgc aggcgcaatc atg agt aat act gca 115 

Met Ser Asn Thr Ala 
1 5 

ggc ccc cgc ggg cgt tec cat cag gca gac gcc gcg ccg aat caa aag 163 
Gly Pro Arg Gly Arg Ser His Gin Ala Asp Ala Ala Pro Asn Gin Lys 
10 15 20 

gca cag aat ttc gga cca tct gcc aaa agg ctt ttc gga att eta ggc 211 
Ala Gin Asn Phe Gly Pro Ser Ala Lys Arg Leu Phe Gly He Leu Gly 
25 30 35 

cat gac cgt aac acc tta att ttt gtt ate ttc eta gcc gtc ctg age 259 
His Asp Arg Asn Thr Leu He Phe Val He Phe Leu Ala Val Leu Ser 
40 45 50 

gtt gga ctt acc gtc ttg ggc cca tgg ttg ctg ggt aaa gee acc aac 307 
Val Gly Leu Thr Val Leu Gly Pro Trp Leu Leu Gly Lys Ala Thr Asn 
55 60 65 

gtg gtg ttt gaa gga ttc eta tct aag cgc atg ccg get ggt gcg tea 355 
Val Val Phe Glu Gly Phe Leu Ser Lys Arg Met Pro Ala Gly Ala Ser 
70 75 80 85 

aag gaa gat ate ate gcg cag ttg cag get gca ggt aaa cat aat cag 4 03 
Lys Glu Asp He He Ala Gin Leu Gin Ala Ala Gly Lys His Asn Gin 
90 95 100 

get tec atg atg gaa gac atg aac ctt gtt cca ggc tea ggc att gat 451 
Ala Ser Met Met Glu Asp Met Asn Leu Val Pro Gly Ser Gly He Asp 
105 110 115 

ttt gaa aaa tta gcc atg ate etc gga ctg gtg ate ggt get tat etc 499 
Phe Glu Lys Leu Ala Met He Leu Gly Leu Val He Gly Ala Tyr Leu 
120 125 130 



ate ggt age ctg ttg teg ttg ttc cag gcg egg atg etc aac cgc ate 
He Gly Ser Leu Leu Ser Leu Phe Gin Ala Arg Met Leu Asn Arg He 



547 



85 



135 



140 
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145 



gtg caa agt gcc atg cac egg ctg cgc atg gag gtg gag gaa aaa ate 
Val Gin Ser Ala Met His Arg Leu Arg Met Glu Val Glu Glu Lys lie 
150 155 160 165 



595 



cac cgc eta cog ctg age tat ttc gat tec ate aaa cgt ggt gat ctg 
His Arg Leu Pro Leu Ser Tyr Phe Asp Ser lie Lys Arg Gly Asp Leu 
170 175 180 



643 



ctt age cgt gtg acc aac gat gtg gat aat ate ggt caa tec ctg caa 
Leu Ser Arg Val Thr Asn Asp Val Asp Asn lie Gly Gin Ser Leu Gin 
185 190 195 



691 



caa acc ttg tea cag gcg ate act tec eta ctg ace gte ate ggt gtg 
Gin Thr Leu Ser Gin Ala lie Thr Ser Leu Leu Thr Val lie Gly Val 
200 205 210 



739 



ttg gtg atg atg ttt ate ate tec cea ctg etc gea etc gtg gcg etg 
Leu Val Met Met Phe lie He Ser Pro Leu Leu Ala Leu Val Ala Leu 
215 220 225 



787 



gta tec att ccg gtc acc ate gtg gte act gtg gtg gtt gcg age cgt 
Val Ser He Pro Val Thr He Val Val Thr Val Val Val Ala Ser Arg 
230 235 240 245 



835 



tec cag aaa etc ttt gcg gaa cag tgg aag cag ace ggt att ttg aat 
Ser Gin Lys Leu Phe Ala Glu Gin Trp Lys Gin Thr Gly He Leu Asn 
250 255 260 



883 



gcg cgc ctg gag gaa acc tac tct ggc cac gcc gtg gtt aag gtt ttc 
Ala Arg Leu Glu Glu Thr Tyr Ser Gly His Ala Val Val Lys Val Phe 
265 270 275 



931 



gga eae caa aag gat gtt caa gaa gca ttc gag gaa gaa aat caa get 
Gly His Gin Lys Asp Val Gin Glu Ala Phe Glu Glu Glu Asn Gin Ala 
280 285 290 



979 



tgt gta taaggceagc tttggtgeec agt 
Cys Val 
295 



1008 



<210> 60 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 60 

Met Ser Asn Thr Ala Gly Pro Arg Gly Arg Ser His Gin Ala Asp Ala 
15 10 15 

Ala Pro Asn Gin Lys Ala Gin Asn Phe Gly Pro Ser Ala Lys Arg Leu 
20 25 30 

Phe Gly He Leu Gly His Asp Arg Asn Thr Leu He Phe Val He Phe 
35 40 45 ^ 



Leu Ala Val Leu Ser Val Gly Leu Thr Val Leu Gly Pro Trp Leu Leu 
50 55 60 



86 
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Gly Lys Ala Thr Asn Val Val Phe Glu Gly Phe Leu Ser Lys Arg Met 
65 70 75 80 

Pro Ala Gly Ala Ser Lys Glu Asp He He Ala Gin Leu Gin Ala Ala 
85 90 95 

Gly Lys His Asn Gin Ala Ser Met Met Glu Asp Met Asn Leu Val Pro 
100 105 110 

Gly Ser Gly He Asp Phe Glu Lys Leu Ala Met He Leu Gly Leu Val 
115 120 125 

He Gly Ala Tyr Leu He Gly Ser Leu Leu Ser Leu Phe Gin Ala Arg 
130 135 140 

Met Leu Asn Arg He Val Gin Ser Ala Met His Arg Leu Arg Met Glu 
145 150 155 160 

Val Glu Glu Lys He His Arg Leu Pro Leu Ser Tyr Phe Asp Ser He 
165 170 175 

Lys Arg Gly Asp Leu Leu Ser Arg Val Thr Asn Asp Val Asp Asn He 
180 185 190 

Gly Gin Ser Leu Gin Gin Thr Leu Ser Gin Ala He Thr Ser Leu Leu 
195 200 205 

Thr Val He Gly Val Leu Val Met Met Phe He He Ser Pro Leu Leu 
210 215 220 

Ala Leu Val Ala Leu Val Ser He Pro Val Thr He Val Val Thr Val 
225 230 235 240 

Val Val Ala Ser Arg Ser Gin Lys Leu Phe Ala Glu Gin Trp Lys Gin 
245 250 255 

Thr Gly He Leu Asn Ala Arg Leu Glu Glu Thr Tyr Ser Gly His Ala 
260 265 270 

Val Val Lys Val Phe Gly His Gin Lys Asp Val Gin Glu Ala Phe Glu 
275 280 285 

Glu Glu Asn Gin Ala Cys Val 
290 295 



<210> 61 
<211> 426 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (426) 

<223> RXC00861 

<400> 61 

atg get cct cac aag gtc atg ctg att acc act ggt act cag ggt gag 4E 

Met Ala Pro His Lys Val Met Leu He Thr Thr Gly Thr Gin Gly Glu 
15 10 15 
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cct atg get gcg ctg tct cgc atg gcg cgt cgt gag cac cga cag ate 96 
Pro Met Ala Ala Leu Ser Arg Met Ala Arg Arg Glu His Arg Gin lie 
20 25 30 

act gtc cgt gat gga gac ttg att ate ctt tct tec tec ctg gtt cca 144 
Thr Val Arg Asp Gly Asp Leu lie lie Leu Ser Ser Ser Leu Val Pro 
35 40 45 

ggt aac gaa gaa gca gtg ttc ggt gtc ate aac atg ctg get cag ate 192 
Gly Asn Glu Glu Ala Val Phe Gly Val lie Asn Met Leu Ala Gin lie 
50 55 60 

ggt gca act gtt gtt acc ggt cgc gac gcc aag gtg cac acc teg ggc 240 
Gly Ala Thr Val Val Thr Gly Arg Asp Ala Lys Val His Thr Ser Gly 
65 70 75 80 

cac ggc tac tec gga gag ctg ttg ttc ttg tac aac gcc get cgt ccg 288 
His Gly Tyr Ser Gly Glu Leu Leu Phe Leu Tyr Asn Ala Ala Arg Pro 
85 90 95 

aag aac get atg cct gtc cac ggc gag tgg cgc cac ctg cgc gcc aac 335 
Lys Asn Ala Met Pro Val His Gly Glu Trp Arg His Leu Arg Ala Asn 
100 105 110 

aag gaa ctg get ate tee act ggt gtt aac cgc gac aac gtt gtg ctt 384 
Lys Glu Leu Ala lie Ser Thr Gly Val Asn Arg Asp Asn Val Val Leu 
115 120 125 

gca caa aac ggt gtt gtg gtt gat atg gtc aac ggt cgc gca 426 
Ala Gin Asn Gly Val Val Val Asp Met Val Asn Gly Arg Ala 
130 135 140 



<210> 62 
<211> 142 
<212> PRT 

<213> Corynebacteriuru glutamicum 
<400> 62 

Met Ala Pro His Lys Val Met Leu lie Thr Thr Gly Thr Gin Gly Glu 
15 10 15 

Pro Met Ala Ala Leu Ser Arg Met Ala Arg Arg Glu His Arg Gin lie 
20 25 30 

Thr Val Arg Asp Gly Asp Leu lie lie Leu Ser Ser Ser Leu Val Pro 
35 40 45 

Gly Asn Glu Glu Ala Val Phe Gly Val lie Asn Met Leu Ala Gin lie 
50 55 60 

Gly Ala Thr Val Val Thr Gly Arg Asp Ala Lys Val His Thr Ser Gly 
65 70 75 80 

His Gly Tyr Ser Gly Glu Leu Leu Phe Leu Tyr Asn Ala Ala Arg Pro 
85 90 95 

Lys Asn Ala Met Pro Val His Gly Glu Trp Arg His Leu Arg Ala Asn 
100 105 110 



Lys Glu Leu Ala lie Ser Thr Gly Val Asn Arg Asp Asn Val Val Leu 
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115 120 125 

Ala Gin Asn Gly Val Val Val Asp Met Val Asn Gly Arg Ala 
130 135 140 



<210> 63 
<211> 1066 
<212> DNA 

<213> Corynebacteriuxn glutamicum 

<220> 
<221> CDS 

<222> (101) . . [1066) 
<223> RXC00866 

<400> 63 

gcatcaacgt aggagatcct cgacttccaa ttatggctcc aaatgagcag gaacttgagg 60 

ctctccgaga agacatgaaa aaagctggag ttctataaat atg aat gat tec cga 115 

Met Asn Asp Ser Arg 
1 5 

aat cgc ggc egg aag gtt acc cgc aag gcg ggc cca cca gaa get ggt 163 
Asn Arg Gly Arg Lys Val Thr Arg Lys Ala Gly Pro Pro Glu Ala Gly 
10 15 20 

cag gaa aac eat ctg gat acc cct gtc ttt cag gca cca gat get tec 211 
Gin Glu Asn His Leu Asp Thr Pro Val Phe Gin Ala Pro Asp Ala Ser 
25 30 35 

tct aac cag age get gta aaa get gag acc gcc gga aac gac aat egg 259 
Ser Asn Gin Ser Ala Val Lys Ala Glu Thr Ala Gly Asn Asp Asn Arg 
40 45 50 

gat get gcg caa ggt get caa gga tec caa gat tct cag ggt tec cag 307 
Asp Ala Ala Gin Gly Ala Gin Gly Ser Gin Asp Ser Gin Gly Ser Gin 
55 60 65 

aac get caa ggt tee cag aac cgc gag tee gga aac aac aac cgc aac 355 
Asn Ala Gin Gly Ser Gin Asn Arg Glu Ser Gly Asn Asn Asn Arg Asn 
70 75 80 85 

cgt tec aac aae aac egt ege ggt ggt cgt gga cgt cgt gga tec gga 403 
Arg Ser Asn Asn Asn Arg Arg Gly Gly Arg Gly Arg Arg Gly Ser Gly 
90 95 100 

aac gee aat gag ggc gcg aae aae aae age ggt aac cag aac cgt cag 451 
Asn Ala Asn Glu Gly Ala Asn Asn Asn Ser Gly Asn Gin Asn Arg Gin 
105 110 115 

ggc gga aac cgt ggc aac cgc ggt ggc gga cgc cga aac gtt gtt aag 499 
Gly Gly Asn Arg Gly Asn Arg Gly Gly Gly Arg Arg Asn Val Val Lys 
120 125 130 

teg atg cag ggt gcg gat ctg acc cag cgc ctg cca gag cca cca aag 547 
Ser Met Gin Gly Ala Asp Leu Thr Gin Arg Leu Pro Glu Pro Pro Lys 
135 140 145 



gca ccg gca aac ggt ctg cgt att rac gca ctt ggt ggc att tec gaa 
Ala Pro Ala Asn Gly Leu Arg lie Tyr Ala Leu Gly Gly lie Ser Glu 



595 
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150 155 160 165 

ate ggt cgc aac atg acc gtg ttt gag tac aac aac cgt ctg etc ate 643 
He Gly Arg Asn Met Thr Val Phe Glu Tyr Asn Asn Arg Leu Leu He 
170 175 180 

gtg gac tgt ggt gtg etc ttc cca tct tea ggt gag cca ggc gtt gae 691 
Val Asp Cys Gly Val Leu Phe Pro Ser Ser Gly Glu Pro Gly Vai Asp 
185 190 195 

ctg att ctt cct gac ttc ggc cca att gag gat cac ctg cac cgc gtc 739 
Leu He Leu Pro Asp Phe Gly Pro He Glu Asp His Leu His Arg Val 
200 205 210 

gat gca ttg gtg gtt act cac gga cac gaa gac cac att ggt get att 787 
Asp Ala Leu Val Val Thr His Gly His Glu Asp His He Gly Ala He 
215 220 225 

ccc tgg ctg ctg aag ctg cgc aac gat ate cca ate ttg gca tec cgt 835 
Pro Trp Leu Leu Lys Leu Arg Asn Asp He Pro He Leu Ala Ser Arg 
230 235 240 245 

ttc acc ttg get ctg att gca get aag tgt aag gaa cac cgt cag cgt 883 
Phe Thr Leu Ala Leu He Ala Ala Lys Cys Lys Glu His Arg Gin Arg 
250 255 260 

cog aag ctg ate gag gtc aac gag cag tec aat gag gac cgc gga ccg 931 
Pro Lys Leu He Glu Val Asn Glu Gin Ser Asn Glu Asp Arg Gly Pro 
265 270 275 

ttc aac att cgc ttc tgg get gtt aac cac tec ate cca gac tgc ctt 979 
Phe Asn He Arg Phe Trp Ala Val Asn His Ser He Pro Asp Cys Leu 
280 285 290 

ggt ctt get ate aag act cct get ggt ttg gtc ate cac acc ggt gac 1027 
Gly Leu Ala He Lys Thr Pro Ala Gly Leu Val He His Thr Gly Asp 
295 300 305 

ate aag ctg gat cag act cct cct gat gga cgc cca act 1066 
lie Lys Leu Asp Gin Thr Pro Pro Asp Gly Arg Pro Thr 
310 315 320 



<210> 64 
<211> 322 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 64 

Met Asn Asp Ser Arg Asn Arg Gly Arg Lys Val Thr Arg Lys Ala Gly 
15 10 15 

Pro Pro Glu Ala Gly Gin Glu Asn His Leu Asp Thr Pro Val Phe Gin 
20 25 30 

Ala Pro Asp Ala Ser Ser Asn Gin Ser Ala Val Lys Ala Glu Thr Ala 
35 40 45 



Gly Asn Asp Asn Arg Asp Ala Ala Gin Gly Ala Gin Gly Ser Gin Asp 
50 55 60 
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Ser Gin Gly Ser Gin Asn Ala Gin Gly Ser Gin Asn Arg Glu Ser Gly 
65 70 75 80 

Asn Asn Asn Arg Asn Arg Ser Asn Asn Asn Arg Arg Gly Gly Arg Gly 
85 90 95 

Arg Arg Gly Ser Gly Asn Ala Asn Glu Gly Ala Asn Asn Asn Ser Gly 
100 105 110 

Asn Gin Asn Arg Gin Gly Gly Asn Arg Gly Asn Arg Gly Gly Gly Arg 
115 120 125 

Arg Asn Val Val Lys Ser Met Gin Gly Ala Asp Leu Thr Gin Arg Leu 
130 135 140 

Pro Glu Pro Pro Lys Ala Pro Ala Asn Gly Leu Arg lie Tyr Ala Leu 
145 150 155 160 

Gly Gly lie Ser Glu lie Gly Arg Asn Met Thr Val Phe Glu Tyr Asn 
165 170 175 

Asn Arg Leu Leu lie Val Asp Cys Gly Val Leu Phe Pro Ser Ser Gly 
180 185 190 

Glu Pro Gly Val Asp Leu lie Leu Pro Asp Phe Gly Pro lie Glu Asp 
195 200 205 

His Leu His Arg Val Asp Ala Leu Val Val Thr His Gly His Glu Asp 
210 215 220 

His lie Gly Ala lie Pro Trp Leu Leu Lys Leu Arg Asn Asp lie Pro 
225 230 235 240 

lie Leu Ala Ser Arg Phe Thr Leu Ala Leu lie Ala Ala Lys Cys Lys 
245 250 255 

Glu His Arg Gin Arg Pro Lys Leu lie Glu Val Asn Glu Gin Ser Asn 
260 265 270 

Glu Asp Arg Gly Pro Phe Asn lie Arg Phe Trp Ala Val Asn His Ser 
275 280 285 

lie Pro Asp Cys Leu Gly Leu Ala He Lys Thr Pro Ala Gly Leu Val 
290 295 300 

He His Thr Gly Asp He Lys Leu Asp Gin Thr Pro Pro Asp Gly Arg 
305 310 315 320 

Pro Thr 



<210> 65 
<211> 1527 
<212> DNA 

<213> Corynebacterium glutainicum 

<220> 
<221> CDS 

<222> (101) . . (1504 ) 
<223> RXC02095 
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<400> 65 

ctctcttggt cctctcccca cccattttta agtactcaag acccttccaa cagaaaggat 60 

tactccccca acaggctcaa aaatactgaa aggctcacgc atg aaa act gag caa 115 

Met Lys Thr Glu Gin 
1 5 

tec caa aaa gca caa tta gcc cct aag aaa gca cct gaa aag cca caa 163 
Ser Gin Lys Ala Gin Leu Ala Pro Lys Lys Ala Pro Glu Lys Pro Gin 
10 15 20 

cgc ate cgc caa ctt att tec gtg gcg tgg cag cga cct tgg etc ace 211 
Arg lie Arg Gin Leu He Ser Val Ala Trp Gin Arg Pro Trp Leu Thr 
25 30 35 

tea ttc acc gta ate age get tta get gca aeg ttg ttt gaa ctt aca 259 
Ser Phe Thr Val He Ser Ala Leu Ala Ala Thr Leu Phe Glu Leu Thr 
40 45 50 

ctt cct ctt ttg acc ggt ggc gcc ate gat ate gcg etc gga aat acc 307 
Leu Pro Leu Leu Thr Gly Gly Ala He Asp He Ala Leu Gly Asn Thr 
55 60 65 

gga gat act tta acc act gac ctg ctg gac egg ttc act ccg agt gga 355 
Gly Asp Thr Leu Thr Thr Asp Leu Leu Asp Arg Phe Thr Pro Ser Gly 
70 75 80 85 

tta age gtg ttg acc age gtc att gcc ctt ate gtg ctt etc gcg ttg 403 
Leu Ser Val Leu Thr Ser Val He Ala Leu He Val Leu Leu Ala Leu 
90 95 100 

ctt cgc tat gcc agt caa ttt gga egg cga tac acc gca ggc aag etc 451 
Leu Arg Tyr Ala Ser Gin Phe Gly Arg Arg Tyr Thr Ala Gly Lys Leu 
105 110 115 

age atg ggg gta cag cat gat gtc egg ctt aaa acg atg cgc tea ttg 4 99 
Ser Met Gly Val Gin His Asp Val Arg Leu Lys Thr Met Arg Ser Leu 
120 125 130 

cag aac etc gat ggg cca ggt cag gac tet att cgc aca ggc caa gta 547 
Gin Asn Leu Asp Gly Pro Gly Gin Asp Ser He Arg Thr Gly Gin Val 
135 140 145 

gtc agt egg tec att teg gat ate aac atg gtg caa age ctt gtg gcg 595 
Val Ser Arg Ser He Ser Asp He Asn Met Val Gin Ser Leu Val Ala 
150 155 160 165 

atg ttg ccg atg ttg ate gga aat gtg gtc aag ctt gtg etc act ttg 543 
Met Leu Pro Met Leu He Gly Asn Val Val Lys Leu Val Leu Thr Leu 
170 175 180 

gtg ate atg ctg get att tec ccg ccg ctg acc ate ate get gca gtg 691 
Val He Met Leu Ala He Ser Pro Pro Leu Thr He He Ala Ala Val 
185 190 195 

ttg gtg cct ttg ctg ttg tgg gcc gtg gcc tat teg cga aaa gcg ctt 739 
Leu Val Pro Leu Leu Leu Trp Ala Val Ala Tyr Ser Arg Lys Ala Leu 
200 205 210 



ttt gcg tec aeg tgg teg gcc cag caa aag get gcg gat ctg acc act 



787 



92 



, Docket No.:BGI-121CP2 



Phe Ala Ser Thr Trp Ser Ala Gin Gin Lys Ala Ala Asp Leu Thr Thr 
215 220 225 



cat gtg gaa gaa act gtc acg ggt ate cgc gtg gtc aag gca ttt gcg 
His Val Glu Glu Thr Val Thr Gly He Arg Val Val Lys Ala Phe Ala 
230 235 240 245 



835 



cag gaa gac cgc gag acc gac aaa ttg gat etc ace gca cgt gag tta 
Gin Glu Asp Arg Glu Thr Asp Lys Leu Asp Leu Thr Ala Arg Glu Leu 
250 255 260 



883 



ttt gcc cag cgc atg cgc act gca cgt ctg acg gca aag ttc ate ccc 
Phe Ala Gin Arg Met Arg Thr Ala Arg Leu Thr Ala Lys Phe He Pro 
265 270 275 



931 



atg gtt gag cag ctt ccg cag ctt get ttg gtg gtc aac att gtt ggc 
Met Val Glu Gin Leu Pro Gin Leu Ala Leu Val Val Asn He Val Gly 
280 285 290 



979 



ggr ggc tat ttg gcc atg act ggt cac ate acg gtg ggc acg ttt gtg 
Gly Gly Tyr Leu Ala Met Thr Gly His He Thr Val Gly Thr Phe Val 
295 300 305 



1027 



gcg ttt tct tec tat etc act age ttg teg gcg gtg get agg tec ctg 
Ala Phe Ser Ser Tyr Leu Thr Ser Leu Ser Ala Val Ala Arg Ser Leu 
310 315 320 325 



1075 



teg ggc atg etc atg cgc gtg cag ttg gcg ctg tct tct gtg gag cgc 
Ser Gly Met Leu Met Arg Val Gin Leu Ala Leu Ser Ser Val Glu Arg 
330 335 340 



1123 



ate ttt gaa gtc att gat ctt cag ect gaa cgc acc gat cct gca cac 
He Phe Glu Val He Asp Leu Gin Pro Glu Arg Thr Asp Pro Ala His 
345 350 355 



1171 



ccc Gtg tea ctt ccc gac act ccc ctg ggt ctg teg ttc aac aac gta 
Pro Leu Ser Leu Pro Asp Thr Pro Leu Gly Leu Ser Phe Asn Asn Val 
360 365 370 



1219 



gat ttc cgt ggg att etc aac ggt ttt gag ctg ggt gtt cag gee ggt 
Asp Phe Arg Gly He Leu Asn Gly Phe Glu Leu Gly Val Gin Ala Gly 
375 380 385 



1267 



gaa acc gtt gtg ttg gtg ggc cct cca ggt tea ggc aag acc atg get 
Glu Thr Val Val Leu Val Gly Pro Pro Gly Ser Gly Lys Thr Met Ala 
390 395 400 405 



1315 



gtg cag ctt get gga aac ttt tat caa cca gac age ggc cac ate gee 
Val Gin Leu Ala Gly Asn Phe Tyr Gin Pro Asp Ser Gly His He Ala 
410 415 420 



1363 



ttt gat age aac ggc cat cgc act cgc ttc gac gac etc acc cac age 
Phe Asp Ser Asn Gly His Arg Thr Arg Phe Asp Asp Leu Thr His Ser 
425 430 435 



1411 



gat ate cgc agg aat etc ate gcg gtt ttt gat gag ccg ttc ttg tac 
Asp He Arg Arg Asn Leu He Ala Val Phe Asp Glu Pro Phe Leu Tyr 
440 445 450 



1459 



tec tec tec ata ccg cga gaa cat etc gat ggg ttt gga tgt cag 
Ser Ser Ser He Pro Arg Glu His Leu Asp Gly Phe Gly Cys Gin 



1504 
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455 460 465 

tgatgagcag atcgaacacg cag 1527 



<210> 66 
<211> 468 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 66 

Met Lys Thr Glu Gin Ser Gin Lys Ala Gin Leu Ala Pro Lys Lys Ala 
15 10 15 

Pro Glu Lys Pro Gin Arg lie Arg Gin Leu He Ser Val Ala Trp Gin 
20 25 30 

Arg Pro Trp Leu Thr Ser Phe Thr Val He Ser Ala Leu Ala Ala Thr 
35 40 45 

Leu Phe Glu Leu Thr Leu Pro Leu Leu Thr Gly Gly Ala He Asp He 
50 55 60 

Ala Leu Gly Asn Thr Gly Asp Thr Leu Thr Thr Asp Leu Leu Asp Arg 
65 70 75 80 

Phe Thr Pro Ser Gly Leu Ser Val Leu Thr Ser Val He Ala Leu He 
85 90 95 

Val Leu Leu Ala Leu Leu Arg Tyr Ala Ser Gin Phe Gly Arg Arg Tyr 
100 105 110 

Thr Ala Gly Lys Leu Ser Met Gly Val Gin His Asp Val Arg Leu Lys 
115 120 125 

Thr Met Arg Ser Leu Gin Asn Leu Asp Gly Pro Gly Gin Asp Ser He 
130 135 140 

Arg Thr Gly Gin Val Val Ser Arg Ser He Ser Asp He Asn Met Val 
145 150 155 160 

Gin Ser Leu Val Ala Met Leu Pro Met Leu He Gly Asn Val Val Lys 
165 170 175 

Leu Val Leu Thr Leu Val He Met Leu Ala He Ser Pro Pro Leu Thr 
180 185 190 

He He Ala Ala Val Leu Val Pro Leu Leu Leu Trp Ala Val Ala Tyr 
195 200 205 

Ser Arg Lys Ala Leu Phe Ala Ser Thr Trp Ser Ala Gin Gin Lys Ala 
210 215 220 

Ala Asp Leu Thr Thr His Val Glu Glu Thr Val Thr Gly He Arg Val 
225 230 235 240 

Val Lys Ala Phe Ala Gin Glu Asp Arg Glu Thr Asp Lys Leu Asp Leu 
245 250 255 



Thr Ala Arg Glu Leu Phe Ala Gin Arg Met Arg Thr Ala Arg Leu Thr 
260 265 270 



94 
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Ala Lys Phe He Pro Met Val Glu Gin Leu Pro Gin Leu Ala Leu Val 
275 280 285 

Val Asn lie Val Gly Gly Gly Tyr Leu Ala Met Thr Gly His He Thr 
290 295 300 

Val Gly Thr Phe Val Ala Phe Ser Ser Tyr Leu Thr Ser Leu Ser Ala 
305 310 315 320 

Val Ala Arg Ser Leu Ser Gly Met Leu Met Arg Val Gin Leu Ala Leu 
325 330 335 

Ser Ser Val Glu Arg He Phe Glu Val He Asp Leu Gin Pro Glu Arg 
340 345 350 

Thr Asp Pro Ala His Pro Leu Ser Leu Pro Asp Thr Pro Leu Gly Leu 
355 360 355 

Ser Phe Asn Asn Val Asp Phe Arg Gly He Leu Asn Gly Phe Glu Leu 
370 375 380 

Gly Val Gin Ala Gly Glu Thr Val Val Leu Val Gly Pro Pro Gly Ser 
385 390 395 400 

Gly Lys Thr Met Ala Val Gin Leu Ala Gly Asn Phe Tyr Gin Pro Asp 
405 410 415 

Ser Gly His He Ala Phe Asp Ser Asn Gly His Arg Thr Arg Phe Asp 
420 425 430 

Asp Leu Thr His Ser Asp He Arg Arg Asn Leu He Ala Val Phe Asp 
435 440 445 

Glu Pro Phe Leu Tyr Ser Ser Ser He Pro Arg Glu His Leu Asp Gly 
450 455 460 



Phe Gly Cys Gin 
465 



<210> 67 
<211> 295 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (84 ) . . (272) 

<223> RXC03185 

<400> 67 

agcgcccaac cgttcagacc agcggtttct ctgaggatgc aaagtccatg atgggtnagg 60 

tcactgagct gtccgaaacc acc atg aat gat ctt gca get gaa ggt gaa aac 113 

Met Asn Asp Leu Ala Ala Glu Gly Glu Asn 
15 10 



gat cct tac cgc atg gtt cag cag ctg cgc cgc aag etc tct cgc ttc 161 
Asp Pro Tyr Arg Met Val Gin Gin Leu Arg Arg Lys Leu Ser Arg Phe 
15 20 25 
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gtc gag cag aag tgg aag cgc cag ccg gtc ate atg cca acc gtc att 209 
Val Glu Gin Lys Trp Lys Arg Gin Pro Val lie Met Pro Thr Val lie 
30 35 40 

ccg atg act gcg gaa acc acg cac ate ggt gac gat gag gtt cgc get 257 
Pro Met Thr Ala Glu Thr Thr His lie Gly Asp Asp Glu Val Arg Ala 
45 50 55 

tea cgc gag tec ctg taaaagcatt tcgcttttcg acg 295 
Ser Arg Glu Ser Leu 
60 



<210> 68 
<211> 63 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 68 

Met Asn Asp Leu Ala Ala Glu Gly Glu Asn Asp Pro Tyr Arg Met Val 
15 10 15 

Gin Gin Leu Arg Arg Lys Leu Ser Arg Phe Val Glu Gin Lys Trp Lys 
20 25 30 

Arg Gin Pro Val lie Met Pro Thr Val lie Pro Met Thr Ala Glu Thr 
35 40 45 

Thr His lie Gly Asp Asp Glu Val Arg Ala Ser Arg Glu Ser Leu 
50 55 60 



<210> 69 
<211> 1170 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101] . . (1147) 
<223> RXA00115 

<400> 69 

tggattctcg agtctgtaca cccttgatca aagcccgagt gttccgtaga ttaactttgt 60 

cgtatattgt gacctacacc ccatactgtt aggagttttc atg etc gac aat agt 115 

Met Leu Asp Asn Ser 
1 5 

ttt tac acc gca gag gtt cag ggc cca tac gaa acc get tec att ggc 163 
Phe Tyr Thr Ala Glu Val Gin Gly Pro Tyr Glu Thr Ala Ser lie Gly 
10 15 20 

egg etc gaa etc gaa gaa ggg ggt gtg att gag gat tge tgg ttg get 211 
Arg Leu Glu Leu Glu Glu Gly Gly Val lie Glu Asp Cys Trp Leu Ala 
25 30 35 



tac get aca get gga acg etc aac gag gac aag tec aac gee ate etc 259 
Tyr Ala Thr Ala Gly Thr Leu Asn Glu Asp Lys Ser Asn Ala lie Leu 
40 45 50 



96 
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att ccg acq tgg tac tec gga acc cat cag acc tgg ttc cag cag tac 
lie Pro Thr Trp Tyr Ser Gly Thr His Gin Thr Trp Phe Gin Gin Tyr 
55 60 65 

ate ggc act gat cat gcg ctg gat cca tea aag tat ttc ate ate tec 
He Gly Thr Asp His Ala Leu Asp Pro Ser Lys Tyr Phe He He Ser 
70 75 80 85 

ate aae eaa ate ggt aat ggt ttg teg gtc tee cct gee aac acg get 
He Asn Gin He Gly Asn Gly Leu Ser Val Ser Pro Ala Asn Thr Ala 
90 95 100 

gat gac age ate teg atg tee aag ttc ccg aat gtt egc att ggt gat 
Asp Asp Ser He Ser Met Ser Lys Phe Pro Asn Val Arg He Gly Asp 



105 



110 115 



egt cge ctg gga ctt gaa agt aag gag tea gtg etc gcg gac tte ctg 
Arg Arg Leu Gly Leu Glu Ser Lys Glu Ser Val Leu Ala Asp Phe Leu 



230 



235 240 245 



gca gcg get ett ggc ega gtg aag get aag aec ttc gtt atg cee ate 
Ala Ala Ala Leu Gly Arg Val Lys Ala Lys Thr Phe Val Met Pro He 
280 285 290 



307 



355 



403 



451 



499 



gat gtc gtt gee cag gac egg etc ttg egc eaa gag ttt ggt att aec 
Asp Val Val Ala Gin Asp Arg Leu Leu Arg Gin Glu Phe Gly He Thr 
120 125 130 

gag etc ttt gee gtc gtt ggt ggt teg atg ggt geg cag eaa ace tat 
Glu Leu Phe Ala Val Val Gly Gly Ser Met Gly Ala Gin Gin Thr Tyr 
135 140 145 

gag tgg att gtt egc ttc cct gac eaa gtt cat ega gca get ccg ate 
Glu Trp He Val Arg Phe Pro Asp Gin Val His Arg Ala Ala Pro He 
150 155 160 165 

geg ggc act gcg aag aac act cct cat gat ttc ate ttc ace cag act 
Ala Gly Thr Ala Lys Asn Thr Pro His Asp Phe He Phe Thr Gin Thr 
170 175 180 

ctt aat gag acc gtt gag gcc gat cca ggg ttc aat ggc ggc gaa tac 
Leu Asn Glu Thr Val Glu Ala Asp Pro Gly Phe Asn Gly Gly Glu Tyr 
185 190 195 

tec tec cat gaa gag gta get gat gga ctt cge egt eaa teg eat ctt 
Ser Ser His Glu Glu Val Ala Asp Gly Leu Arg Arg Gin Ser His Leu 
200 205 210 

tgg get gee atg gga ttt tec aca gag ttc tgg aag cag gag gca tgg 787 
Trp Ala Ala Met Gly Phe Ser Thr Glu Phe Trp Lys Gin Glu Ala Trp 
215 220 225 



547 



595 



643 



691 



739 



835 



883 



gat ccg ctg ttc atg tee atg gat cct aat acc ttg etc aac aac get 
Asp Pro Leu Phe Met Ser Met Asp Pro Asn Thr Leu Leu Asn Asn Ala 
250 255 260 

tgg aag tgg cag cat ggc gat gtc tct cge cac aec ggc ggc gac ttg 931 
Trp Lys Trp Gin His Gly Asp Val Ser Arg His Thr Gly Gly Asp Leu 
265 270 275 



979 
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age gag gac atg ttc ttt cct gtt cgt gac tgt gcc gca gaa caa gca 1027 
Ser Glu Asp Met Phe Phe Pro Val Arg Asp Cys Ala Ala Glu Gin Ala 
295 300 305 

etc ate cca ggc age gag ctt cga gtg ate gaa gac ate gcc ggt cac 1075 
Leu lie Pro Gly Ser Glu Leu Arg Val lie Glu Asp lie Ala Gly His 
310 315 320 325 

ctt ggg ctt ttt aac gtc tct gag aat tac ate cca cag ate gac aaa 1123 
Leu Gly Leu Phe Asn Val Ser Glu Asn Tyr lie Pro Gin lie Asp Lys 
330 335 340 

aat ctg aaa gag ctg ttc gag age taaacactga tgtcaaagag cct 1170 
Asn Leu Lys Glu Leu Phe Glu Ser 
345 



<210> 70 
<211> 349 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 70 

Met Leu Asp Asn Ser Phe Tyr Thr Ala Glu Val Gin Gly Pro Tyr Glu 
15 10 15 

Thr Ala Ser lie Gly Arg Leu Glu Leu Glu Glu Gly Gly Val He Glu 
20 25 30 

Asp Cys Trp Leu Ala Tyr Ala Thr Ala Gly Thr Leu Asn Glu Asp Lys 
35 40 45 

Ser Asn Ala He Leu He Pro Thr Trp Tyr Ser Gly Thr His Gin Thr 
50 55 60 

Trp Phe Gin Gin Tyr He Gly Thr Asp His Ala Leu Asp Pro Ser Lys 
65 70 75 80 

Tyr Phe He He Ser He Asn Gin He Gly Asn Gly Leu Ser Val Ser 
85 90 95 

Pro Ala Asn Thr Ala Asp Asp Ser He Ser Met Ser Lys Phe Pro Asn 
100 105 110 

Val Arg He Gly Asp Asp Val Val Ala Gin Asp Arg Leu Leu Arg Gin 
115 120 125 

Glu Phe Gly He Thr Glu Leu Phe Ala Val Val Gly Gly Ser Met Gly 
130 135 140 

Ala Gin Gin Thr Tyr Glu Trp He Val Arg Phe Pro Asp Gin Val His 
145 150 155 160 

Arg Ala Ala Pro He Ala Gly Thr Ala Lys Asn Thr Pro His Asp Phe 
165 170 175 

He Phe Thr Gin Thr Leu Asn Glu Thr Val Glu Ala Asp Pro Gly Phe 
180 185 190 



Asn Gly Gly Glu Tyr Ser Ser His Glu Glu Val Ala Asp Gly Leu Arg 
195 200 205 



98 
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Arg Gin Ser His 
210 

Lys Gin Glu Ala 
225 

Leu Ala Asp Phe 



Leu Leu Asn Asn 
260 

Thr Gly Gly Asp 
275 

Phe Val Met Pro 
290 

Ala Ala Glu Gin 
305 

Asp lie Ala Gly 



Pro Gin lie Asp 
340 



Leu Trp Ala Ala 
215 

Trp Arg Arg Leu 
230 

Leu Asp Pro Leu 
245 

Ala Trp Lys Trp 



Leu Ala Ala Ala 
280 

lie Ser Glu Asp 
295 

Ala Leu lie Pro 
310 

His Leu Gly Leu 
325 

Lys Asn Leu Lys 



Met Gly Phe Ser 
220 

Gly Leu Glu Ser 
235 

Phe Met Ser Met 
250 

Gin His Gly Asp 
265 

Leu Gly Arg Val 



Met Phe Phe Pro 
300 

Gly Ser Glu Leu 
315 

Phe Asn Val Ser 
330 

Glu Leu Phe Glu 
345 



Thr Glu Phe Trp 



Lys Glu Ser Val 
240 

Asp Pro Asn Thr 
255 

Val Ser Arg His 
270 

Lys Ala Lys Thr 
285 

Val Arg Asp Cys 



Arg Val lie Glu 
320 

Glu Asn Tyr lie 
335 

Ser 



<210> 71 
<211> 1254 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) , . (1231) 
<223> RXN00403 

<400> 71 

tttttcagac tcgtgagaat gcaaactaga ctagacagag ctgtccatat acactggacg 60 

aagttttagt cttgtccacc cagaacaggc ggttattttc atg ccc acc etc gcg 115 

Met Pro Thr Leu Ala 
1 5 

act tea ggt caa ctt gaa ate caa gcg ate ggt gat gtc tec acc gaa 163 
Pro Ser Gly Gin Leu Glu lie Gin Ala lie Gly Asp Val Ser Thr Glu 
10 15 20 

gcc gga gca ate att aca aac get gaa ate gcc tat cac cgc tgg ggt 211 
Ala Gly Ala He He Thr Asn Ala Glu He Ala Tyr His Arg Trp Gly 
25 30 35 

gaa tac cgc gta gat aaa gaa gga cgc age aat gtc gtt etc ate gaa 259 
Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn Val Val Leu He Glu 
40 45 50 



cac gcc etc act gga gat tec aac gca gcc gat tgg tgg get gac ttg 
His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp Trp Trp Ala Asp Leu 
55 60 65 



307 



99 
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etc ggt ccc ggc aaa gcc ate aac act gat att tac tgc gtg ate tgt 355 
Leu Gly Pro Gly Lys Ala lie Asn Thr Asp lie Tyr Cys Val lie Cys 
70 75 80 85 

acc aac gtc ate ggt ggt tgc aac ggt tec ace gga cet ggc tee atg 403 
Thr Asn Val lie Gly Gly Cys Asn Gly Ser Thr Gly Pro Gly Ser Met 
90 95 100 

cat cca gat gga aat ttc tgg ggt aat cgc ttc ccc gcc aeg tec att 451 
His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe Pro Ala Thr Ser lie 
105 110 115 

cgt gat cag gta aac gcc gaa aaa caa ttc etc gac gca etc ggc ate 499 
Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu Asp Ala Leu Gly lie 
120 125 130 

acc aeg gtc gcc gca gta ctt ggt ggt tec atg ggt ggt gcc cgc acc 547 
Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met Gly Gly Ala Arg Thr 
135 140 145 

eta gag tgg gee gca atg tac cca gaa act gtt ggc gca get get gtt 595 
Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val Gly Ala Ala Ala Val 
150 155 160 165 

ctt gca gtt tet gca cgc gcc age gcc tgg caa ate ggc att caa tec 643 
Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin lie Gly lie Gin Ser 
170 175 180 

gcc caa att aag gcg att gaa aac gac cac cac tgg cac gaa ggc aac 691 
Ala Gin lie Lys Ala lie Glu Asn Asp His His Trp His Glu Gly Asn 
185 190 195 

tac tac gaa tec ggc tgc aac cca gcc acc gga etc ggc gcc gcc cga 739 
Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly Leu Gly Ala Ala Arg 
200 205 210 

cgc ate gcc cac etc acc tac cgt ggc gaa eta gaa ate gac gaa cgc 787 
Arg lie Ala His Leu Thr Tyr Arg Gly Glu Leu Glu lie Asp Glu Arg 
215 220 225 

ttc ggc acc aaa gee caa aag aac gaa aac cca etc ggt ccc tac cgc 835 
Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro Leu Gly Pro Tyr Arg 
230 235 240 245 

aag ccc gac cag cgc ttc gcc gtg gaa tec tac ttg gac tac caa gca 883 
Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr Leu Asp Tyr Gin Ala 
250 255 260 

gac aag eta gta cag cgt ttc gac gcc ggc tec tac gtc ttg etc acc 931 
Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser Tyr Val Leu Leu Thr 
265 270 275 

gac gcc etc aac cgc cac gac att ggt cgc gac cgc gga ggc etc aac 97 9 
Asp Ala Leu Asn Arg His Asp lie Gly Arg Asp Arg Gly Gly Leu Asn 
280 285 290 

aag gca etc gaa tec ate aaa gtt cca gtc ctt gtc gca ggc gta gat 1027 
Lys Ala Leu Glu Ser lie Lys Val Pro Val Leu Val Ala Gly Val Asp 
295 300 305 



100 



# 
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acc gat att ttg tac ccc tac cac cag caa gaa cac etc tec aga aac 1075 
Thr Asp lie Leu Tyr Pro Tyr His Gin Gin Glu His Leu Ser Arg Asn 
310 315 320 325 



ctg gga aat eta ctg gca atg gca aaa ate gta tec ect gtc ggc cac 
Leu Gly Asn Leu Leu Ala Met Ala Lys lie Val Ser Pro Val Gly His 
330 335 340 



1123 



gat get ttc etc acc gaa age cgc caa atg gat cgc ate gtg agg aac 
Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp Arg lie Val Arg Asn 
345 350 355 



1171 



ttc ttc age etc ate tec cca gae gaa gae aac cct teg acc tac ate 
Phe Phe Ser Leu lie Ser Pro Asp Glu Asp Asn Pro Ser Thr Tyr lie 
360 365 370 



1219 



gag ttc tac ate taataggtat ttacgaeaaa tag 
Glu Phe Tyr lie 
375 



1254 



<210> 72 
<211> 377 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 72 

Met Pro Thr Leu Ala Pro Ser Gly Gin Leu Glu lie Gin Ala lie Gly 
15 10 15 

Asp Val Ser Thr Glu Ala Gly Ala He He Thr Asn Ala Glu He Ala 
20 25 30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn 
35 40 45 

Val Val Leu He Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp 
50 55 60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala He Asn Thr Asp He 
65 70 75 80 

Tyr Cys Val He Cys Thr Asn Val He Gly Gly Cys Asn Gly Ser Thr 
85 90 95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe 
100 105 110 

Pro Ala Thr Ser He Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu 
115 120 125 

Asp Ala Leu Gly He Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met 
130 135 140 

Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val 
145 150 155 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin 
165 170 175 



He Gly He Gin Ser Ala Gin He Lys Ala He Glu Asn Asp His His 
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Wo 



180 185 190 



Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly 
195 200 205 

Leu Gly Ala Ala Arg Arg lie Ala His Leu Thr Tyr Arg Gly Glu Leu 
210 215 220 

Glu He Asp Glu Arg Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro 
225 230 235 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr 
245 250 255 

Leu Asp Tyr Gin Ala Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser 
260 265 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp He Gly Arg Asp 
275 280 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser He Lys Val Pro Val Leu 
290 295 300 

Val Ala Gly Val Asp Thr Asp He Leu Tyr Pro Tyr His Gin Gin Glu 
305 310 315 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys He Val 
325 330 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp 
340 345 350 

Arg He Val Arg Asn Phe Phe Ser Leu He Ser Pro Asp Glu Asp Asn 
355 360 365 

Pro Ser Thr Tyr He Glu Phe Tyr He 
370 375 



<210> 73 
<211> 1210 
<212> DNA 

<213> Corynebacterium glutamicuia 

<220> 

<221> CDS 

<222> (101) . . (1210) 

<223> FRXA00403 

<400> 73 

tttttcagac tcgtgagaat gcaaactaga ctagacagag ctgtccatat acactggacg 60 

aagttttagt cttgtccacc cagaacaggc ggttattttc atg ccc acc etc gcg 115 

Met Pro Thr Leu Ala 
1 5 



cct tea ggt caa ctt gaa ate caa gcg ate ggt gat gtc tec acc gaa 
Pro Ser Gly Gin Leu Glu He Gin Ala He Gly Asp Val Ser Thr Glu 
10 15 20 



163 



gcc gga gca ate att aca aac get gaa ate gcc tat cac cgc tgg ggt 



211 



102 
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Ala Gly Ala lie lie Thr Asn Ala Glu lie Ala Tyr His Arg Trp Gly 
25 30 35 



gaa tac cgc gta gat aaa gaa gga cgc age aat gtc gtt etc ate gaa 
Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn Val Val Leu lie Glu 
40 45 50 



259 



cac gcc etc act gga gat tec aac gca gcc gat tgg tgg get gac ttg 
His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp Trp Trp Ala Asp Leu 
55 60 65 



307 



etc ggt ccc ggc aaa gcc ate aac act gat att tac tgc gtg ate tgt 
Leu Gly Pro Gly Lys Ala lie Asn Thr Asp lie Tyr Cys Val lie Cys 
70 75 80 85 



355 



acc aac gtc ate ggt ggt tgc aac ggt tec acc gga cct ggc tec atg 
Thr Asn Val lie Gly Gly Cys Asn Gly Ser Thr Gly Pro Gly Ser Met 
90 95 100 



403 



cat cea gat gga aat ttc tgg ggt aat cgc ttc ccc gcc aeg tec att 
His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe Pro Ala Thr Ser lie 
105 110 115 



451 



cgt gat cag gta aac gcc gaa aaa caa ttc etc gac gca etc ggc ate 
Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu Asp Ala Leu Gly He 
120 125 130 



499 



acc aeg gtc gcc gca gta ctt ggt ggt tec atg ggt ggt gcc cgc acc 
Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met Gly Gly Ala Arg Thr 
135 140 145 



547 



eta gag tgg gcc gca atg tac cea gaa act gtt ggc gca get get gtt 
Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val Gly Ala Ala Ala Val 
150 155 160 165 



595 



ctt gca gtt tct gca cgc gcc age gee tgg caa ate ggc att caa tec 
Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin He Gly He Gin Ser 
170 175 180 



643 



gcc caa att aag gcg att gaa aac gac cac cac tgg cac gaa ggc aac 
Ala Gin He Lys Ala He Glu Asn Asp His His Trp His Glu Gly Asn 
185 190 195 



691 



tac tac gaa tec ggc tgc aac cea gcc acc gga etc ggc gcc gcc cga 
Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly Leu Gly Ala Ala Arg 
200 205 210 



739 



cgc ate gcc cac etc acc tac cgt ggc gaa eta gaa ate gac gaa cgc 
Arg He Ala His Leu Thr Tyr Arg Gly Glu Leu Glu He Asp Glu Arg 
215 220 225 



787 



ttc ggc acc aaa gcc caa aag aac gaa aac cea etc ggt ccc tac cgc 
Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro Leu Gly Pro Tyr Arg 
230 235 240 245 



835 



aag ccc gac cag cgc ttc gcc gtg gaa tec tac ttg gac tac caa gca 
Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr Leu Asp Tyr Gin Ala 
250 255 260 



883 



gac aag eta gta cag cgt ttc gac gcc ggc tec tac gtc ttg etc acc 
Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser Tyr Val Leu Leu Thr 



931 



265 



103 
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270 



275 



gac gcc etc aac cgc cac gac att ggt cgc gac cgc gga ggc etc aac 
Asp Ala Leu Asn Arg His Asp lie Gly Arg Asp Arg Gly Gly Leu Asn 
280 285 290 



979 



aag gca etc gaa tec ate aaa gtt cea gtc ctt gtc gca ggc gta gat 
Lys Ala Leu Glu Ser lie Lys Val Pro Val Leu Val Ala Gly Val Asp 
295 300 305 



1027 



acc gat att ttg tac ccc tac cac cag caa gaa cac etc tec aga aac 
Thr Asp He Leu Tyr Pro Tyr His Gin Gin Glu His Leu Ser Arg Asn 
310 315 320 325 



1075 



ctg gga aat eta etg gca atg gca aaa ate gta tec cct gtc ggc cac 
Leu Gly Asn Leu Leu Ala Met Ala Lys He Val Ser Pro Val Gly His 
330 335 340 



1123 



gat get ttc etc ace gaa age cgc caa atg gat cgc ate gtg agg aac 
Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp Arg He Val Arg Asn 
345 350 355 



1171 



ttc ttc age etc ate tee eca gac gaa gac aac cct teg 
Phe Phe Ser Leu He Ser Pro Asp Glu Asp Asn Pro Ser 
360 365 370 



1210 



<210> 74 
<211> 370 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 74 

Met Pro Thr Leu Ala Pro Ser Gly Gin Leu Glu He Gin Ala He Gly 
15 10 15 

Asp Val Ser Thr Glu Ala Gly Ala He He Thr Asn Ala Glu He Ala 
20 25 30 

Tyr His Arg Trp Gly Glu Tyr Arg Val Asp Lys Glu Gly Arg Ser Asn 
35 40 45 

Val Val Leu He Glu His Ala Leu Thr Gly Asp Ser Asn Ala Ala Asp 
50 55 60 

Trp Trp Ala Asp Leu Leu Gly Pro Gly Lys Ala He Asn Thr Asp He 
65 70 75 80 

Tyr Cys Val He Cys Thr Asn Val He Gly Gly Cys Asn Gly Ser Thr 
85 90 95 

Gly Pro Gly Ser Met His Pro Asp Gly Asn Phe Trp Gly Asn Arg Phe 
100 105 110 

Pro Ala Thr Ser He Arg Asp Gin Val Asn Ala Glu Lys Gin Phe Leu 
115 120 125 

Asp Ala Leu Gly He Thr Thr Val Ala Ala Val Leu Gly Gly Ser Met 
130 135 140 



Gly Gly Ala Arg Thr Leu Glu Trp Ala Ala Met Tyr Pro Glu Thr Val 
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145 150 155 160 

Gly Ala Ala Ala Val Leu Ala Val Ser Ala Arg Ala Ser Ala Trp Gin 
165 170 175 

He Gly He Gin Ser Ala Gin He Lys Ala He Glu Asn Asp His His 
180 185 190 

Trp His Glu Gly Asn Tyr Tyr Glu Ser Gly Cys Asn Pro Ala Thr Gly 
195 200 205 

Leu Gly Ala Ala Arg Arg He Ala His Leu Thr Tyr Arg Gly Glu Leu 
210 215 220 

Glu He Asp Glu Arg Phe Gly Thr Lys Ala Gin Lys Asn Glu Asn Pro 
225 230 235 240 

Leu Gly Pro Tyr Arg Lys Pro Asp Gin Arg Phe Ala Val Glu Ser Tyr 
245 250 255 

Leu Asp Tyr Gin Ala Asp Lys Leu Val Gin Arg Phe Asp Ala Gly Ser 
260 265 270 

Tyr Val Leu Leu Thr Asp Ala Leu Asn Arg His Asp He Gly Arg Asp 

275 280 285 

Arg Gly Gly Leu Asn Lys Ala Leu Glu Ser He Lys Val Pro Val Leu 
290 295 300 

Val Ala Gly Val Asp Thr Asp He Leu Tyr Pro Tyr His Gin Gin Glu 
305 310 315 320 

His Leu Ser Arg Asn Leu Gly Asn Leu Leu Ala Met Ala Lys He Val 
325 330 335 

Ser Pro Val Gly His Asp Ala Phe Leu Thr Glu Ser Arg Gin Met Asp 
340 345 350 

Arg He Val Arg Asn Phe Phe Ser Leu He Ser Pro Asp Glu Asp Asn 
355 360 365 

Pro Ser 
370 



<210> 75 
<211> 687 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) , , (664) 

<223> RXS03158 

<400> 75 

caaagctcac cgaaggcacc aacgccaagt tggttgttga caacaccttg gcatccccat 60 



acctgcagca gccactaaaa ctcggcgcac acgcaagtcc ttg cac tec acc acc 115 

Leu His Ser Thr Thr 
1 5 



105 
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aag tac ate gaa gga cac tec gac gtt gtt ggc ggc ctt gtg ggt acc 
Lvs Tvr He Glu Gly His Ser Asp Val Val Gly Gly Leu Val Gly Thr 
10 15 20 

aac gac cag gaa atg gac gaa gaa ctg ctg ttc atg cag ggc ggc ate 
Asn Asp Gin Glu Met Asp Glu Glu Leu Leu Phe Met Gin Gly Gly He 
25 30 35 

gga ccg ate cca tea gtt ttc gat gea tac ctg acc gee egt ggc etc 
Gly Pro He Pro Ser Val Phe Asp Ala Tyr Leu Thr Ala Arg Gly Leu 
40 45 50 



163 



211 



259 



aag acc ctt gca gtg cge atg gat cgc cac tgc gac aac gea gaa aag 
Lys Thr Leu Ala Val Arg Met Asp Arg His Cys Asp Asn Ala Glu Lys 
55 60 65 

ate gcg gaa ttc ctg gac tec cgc cca gag gtc tec acc gtg etc tac 
He Ala Glu Phe Leu Asp Ser Arg Pro Glu Val Ser Thr Val Leu Tyr 
70 75 80 85 

cca ggt ctg aag aac cac cca ggc eac gaa gtc gca gcg aag cag atg 
Pro Gly Leu Lys Asn His Pro Gly His Glu Val Ala Ala Lys Gin Met 
90 95 100 

aag cgc ttc ggc ggc atg ate tec gtc cgt ttc gca ggc ggc gaa gaa 
Lys Arg Phe Gly Gly Met He Ser Val Arg Phe Ala Gly Gly Glu Glu 
105 110 115 

gea get aag aag ttc tgt ace tec ace aaa ctg ate tgt ctg gee gag 
Ala Ala Lys Lys Phe Cys Thr Ser Thr Lys Leu He Cys Leu Ala Glu 
120 125 130 

tec etc ggt ggc gtg gaa tec etc ctg gag cac cca gca ace atg acc 
Ser Leu Gly Gly Val Glu Ser Leu Leu Glu His Pro Ala Thr Met Thr 
135 140 145 

cac cag tea get gee ggc tet eag etc gag gtt ccc cgc gac etc gtg 
His Gin Ser Ala Ala Gly Ser Gin Leu Glu Val Pro Arg Asp Leu Val 
150 155 160 165 

cgc ate tec att ggt att gaa gac att gaa gac ctg etc gca gat gtc 
Arg He Ser He Gly He Glu Asp He Glu Asp Leu Leu Ala Asp Val 
170 175 180 

gag cag gee etc aat aac ctt tagaaactat ttggcggcaa gea 
Glu Gin Ala Leu Asn Asn Leu 
185 



307 



355 



403 



451 



499 



547 



595 



643 



687 



<210> 76 
<211> 188 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 76 

Leu His Ser Thr Thr Lys Tyr He 
1 5 

Gly Leu Val Gly Thr Asn Asp Gin 
20 



Glu Gly His Ser Asp Val Val Gly 
10 15 

Glu Met Asp Glu Glu Leu Leu Phe 
25 30 
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m 



Met Gin Gly Gly 
35 

Thr Ala Arg Gly 
50 

Asp Asn Ala Glu 
65 

Ser Thr Val Leu 



Ala Ala Lys Gin 
100 

Ala Gly Gly Glu 
115 

lie Cys Leu Ala 
130 

Pro Ala Thr Met 
145 

Pro Arg Asp Leu 



Leu Leu Ala Asp 
180 



lie Gly Pro lie 

40 

Leu Lys Thr Leu 
55 

Lys lie Ala Glu 
70 

Tyr Pro Gly Leu 
85 

Met Lys Arg Phe 



Glu Ala Ala Lys 

120 

Glu Ser Leu Gly 
135 

Thr His Gin Ser 
150 

Val Arg lie Ser 
165 

Val Glu Gin Ala 



Pro Ser Val Phe 



Ala Val Arg Met 
60 

Phe Leu Asp Ser 
75 

Lys Asn His Pro 

90 

Gly Gly Met lie 
105 

Lys Phe Cys Thr 



Gly Val Glu Ser 
140 

Ala Ala Gly Ser 
155 

He Gly He Glu 
170 

Leu Asn Asn Leu 
185 



Asp Ala Tyr Leu 
45 

Asp Arg His Cys 



Arg Pro Glu Val 
80 

Gly His Glu Val 
95 

Ser Val Arg Phe 
110 

Ser Thr Lys Leu 
125 

Leu Leu Glu His 



Gin Leu Glu Val 
160 

Asp He Glu Asp 
175 



<210> 77 
<211> 617 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> CD . . (594) 
<223> FRXA00254 

<400> 77 

cag cca eta aaa etc ggc gca cac gca gtc ttg cac tec acc acc aag 48 
Gin Pro Leu Lys Leu Gly Ala His Ala Val Leu His Ser Thr Thr Lys 
15 10 15 

tac ate gga gga cac tec gac gtt gtt ggc ggc ctt gtg gtt acc aac 96 
Tyr He Gly Gly His Ser Asp Val Val Gly Gly Leu Val Val Thr Asn 
20 25 30 

gac cag gaa atg gac gaa gaa ctg ctg ttc atg cag ggc ggc ate gga 144 
Asp Gin Glu Met Asp Glu Glu Leu Leu Phe Met Gin Gly Gly He Gly 
35 40 45 

ccg ate cca tea gtt ttc gat gca tac ctg acc gcc cgt ggc etc aag 192 
Pro He Pro Ser Val Phe Asp Ala Tyr Leu Thr Ala Arg Gly Leu Lys 
50 55 60 

acc ctt gca gtg ego atg gat cgc cac tgc gac aac gca gaa aag ate 240 
Thr Leu Ala Val Arg Met Asp Arg His Cys Asp Asn Ala Glu Lys He 
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65 70 75 80 

gcg gaa ttc ctg gac tec cgc cca gag gtc tec acc gtg etc tac cca 288 
Ala Glu Phe Leu Asp Ser Arg Pro Glu Val Ser Thr Val Leu Tyr Pro 
85 90 95 

ggt ctg aag aac cac cca ggc cac gaa gtc gca gcg aag cag atg aag 336 
Gly Leu Lys Asn His Pro Gly His Glu Val Ala Ala Lys Gin Met Lys 
100 105 110 

cgc ttc ggc ggc atg ate tec gtc cgt ttc gca ggc ggc gaa gaa gea 384 
Arg Phe Gly Gly Met He Ser Val Arg Phe Ala Gly Gly Glu Glu Ala 
115 120 125 

get aag aag ttc tgt acc tec acc aaa ctg ate tgt ctg gee gag tec 432 
Ala Lys Lys Phe Cys Thr Ser Thr Lys Leu lie Cys Leu Ala Glu Ser 
130 135 140 

etc ggt ggc gtg gaa tec etc ctg gag cac cca gca acc atg acc cac 480 
Leu Gly Gly Val Glu Ser Leu Leu Glu His Pro Ala Thr Met Thr His 
145 150 155 160 

cag tea get gee ggc tct cag etc gag gtt cec cgc gac etc grg cgc 528 
Gin Ser Ala Ala Gly Ser Gin Leu Glu Val Pro Arg Asp Leu Val Arg 
165 170 175 

ate tec att ggt att gaa gac att gaa gac ctg etc gca gat gtc gag 576 
He Ser lie Gly He Glu Asp He Glu Asp Leu Leu Ala Asp Val Glu 
180 185 190 

cag gee etc aat aac ctt tagaaactat ttggcggcaa gea 617 
Gin Ala Leu Asn Asn Leu 
195 



<210> 78 
<211> 198 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

Gin Pro Leu Lys Leu Gly Ala His Ala Val Leu His Ser Thr Thr Lys 
15 10 15 

Tyr He Gly Gly His Ser Asp Val Val Gly Gly Leu Val Val Thr Asn 
20 25 30 

Asp Gin Glu Met Asp Glu Glu Leu Leu Phe Met Gin Gly Gly He Gly 
35 40 45 

Pro He Pro Ser Val Phe Asp Ala Tyr Leu Thr Ala Arg Gly Leu Lys 
50 55 60 

Thr Leu Ala Val Arg Met Asp Arg His Cys Asp Asn Ala Glu Lys He 
65 70 75 80 

Ala Glu Phe Leu Asp Ser Arg Pro Glu Val Ser Thr Val Leu Tyr Pro 
85 90 95 



Gly Leu Lys Asn His Pro Gly His Glu Val Ala Ala Lys Gin Met Lys 
100 105 110 
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Arg Phe Gly Gly 
115 

Ala Lys Lys Phe 
130 

Leu Gly Gly Val 
145 

Gin Ser Ala Ala 



lie Ser lie Gly 
180 



Met lie Ser Val 
120 

Cys Thr Ser Thr 
135 

Glu Ser Leu Leu 
150 

Gly Ser Gin Leu 
165 

lie Glu Asp lie 



Arg Phe Ala Gly 



Lys Leu lie Cys 
140 

Glu His Pro Ala 
155 

Giu Val Pro Arg 
170 

Glu Asp Leu Leu 
185 



Gly Glu Glu Ala 
125 

Leu Ala Glu Ser 



Thr Met Thr His 
160 

Asp Leu Val Arg 
175 

Ala Asp Val Glu 
190 



Gin Ala Leu Asn Asn Leu 
195 



<210> 79 
<211> 1170 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . {1147} 
<223> RXA02532 

<400> 79 

gatgaatttt tacccaccat ctgtacctat taaccctgcg tggcgtccac ccacagtaac 60 

tgtgcaagcg ggacggccag ccagaactcc tggtgcgccg atg aac cca cct ate 115 

Met Asn Pro Pro lie 
1 5 

acg ttg tec age act tat gtt cat gat tea gaa aaa get tat ggg cgc 163 
Thr Leu Ser Ser Thr Tyr Val His Asp Ser Glu Lys Ala Tyr Gly Arg 
10 15 20 

gat ggc aat gat gga tgg ggt gca ttt gag get gee atg gga act eta 211 
Asp Gly Asn Asp Gly Trp Gly Ala Phe Glu Ala Ala Met Gly Thr Leu 
25 30 35 

gat ggt ggg ttc gcg gta tot tat tot tea ggt ttg gca gcg gca acg 259 
Asp Gly Gly Phe Ala Val Ser Tyr Ser Ser Gly Leu Ala Ala Ala Thr 
40 45 50 

teg att get gat ttg gtt cct act ggt ggc aca gtt gtt tta cct aaa 307 
Ser lie Ala Asp Leu Val Pro Thr Gly Gly Thr Val Val Leu Pro Lys 
55 60 65 

get gee tat tat ggc gtg ace aat att ttc gee agg atg gaa gcc cgc 355 
Ala Ala Tyr Tyr Gly Val Thr Asn lie Phe Ala Arg Met Glu Ala Arg 
70 75 80 85 



gga agg ctg aag gtt ega act gtt gat gca gae aat acc gaa gaa gtg 
Gly Arg Leu Lys Val Arg Thr Val Asp Ala Asp Asn Thr Glu Glu Val 
90 95 100 



403 
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cgt ggg ctt gga gtt ttg act gtc gtt gac gcg act ttc gca acg cca 

Arg Gly Leu Gly Val Leu Thr Val Val Asp Ala Thr Phe Ala Thr Pro 

135 140 145 

ctt cgt caa cgt cca ttg gaa ctt ggt get gat att gtg ctt tac teg 

Leu Arg Gin Arg Pro Leu Glu Leu Gly Ala Asp He Val Leu Tyr Ser 

150 155 160 165 

gca acc aaa ctt ate ggt gga cac tct gat ctt ctt ctt gga gtc gca 



aca cct gaa cga act gat gag att etc gaa age etg tea ctt tta acc 
Thr Pro Glu Arg Thr Asp Glu He Leu Glu Ser Leu Ser Leu Leu Thr 
280 285 290 

cac gcg acc agt tgg gga ggt gtg gaa aca gee att gaa cgt cge acc 
His Ala Thr Ser Trp Gly Gly Val Glu Thr Ala He Glu Arg Arg Thr 
295 300 305 

agg egg gat get gaa gtg gtg gea gaa gta ecg atg act ctt tgc cge 
Arg Arg Asp Ala Glu Val Val Ala Glu Val Pro Met Thr Leu Cys Arg 
310 315 320 325 

gtt tec gta gga att gaa gac gtt gaa gat eta tgg gaa gac etc aac 
Val Ser Val Gly He Glu Asp Val Glu Asp Leu Trp Glu Asp Leu Asn 
330 335 340 

gcc tea ate gac aaa gtt ctg ggt tagaactcgt agccagtaac cag 



451 



att get get get caa ggt gca gat gtg gtg tgg gtg gaa teg ate get 
He Ala Ala Ala Gin Gly Ala Asp Val Val Trp Val Glu Ser He Ala 
105 110 115 

aat ecg acg atg gtg gta get gat ate cct gea ata gtc gac ggt gtg 499 
Asn Pro Thr Met Val Val Ala Asp He Pro Ala He Val Asp Gly Val 
120 125 130 



547 



595 



643 



Ala Thr Lys Leu He Gly Gly His Ser Asp Leu Leu Leu Gly Val Ala 
170 175 180 

gtg tgc aag tct gag cac cat gcg cag ttt ctt gcc act cac cgt cat 
Val Cys Lys Ser Glu His His Ala Gin Phe Leu Ala Thr His Arg His 
185 190 195 

gat cat ggt tea gtg ecg gga ggt ctt gaa gcg ttt ctt get etc cgt 
Asp His Gly Ser Val Pro Gly Gly Leu Glu Ala Phe Leu Ala Leu Arg 
200 205 210 

gga ttg tat tec ttg gcg gtg cgt ctt gat cga gca gaa tec aac gca 
Gly Leu Tyr Ser Leu Ala Val Arg Leu Asp Arg Ala Glu Ser Asn Ala 
215 220 225 

gca gaa ctt teg egg cga ctt aac gcg cat cct teg gtt acc cge gtc 
Ala Glu Leu Ser Arg Arg Leu Asn Ala His Pro Ser Val Thr Arg Val 
230 235 240 245 

aat tat cca gga ctt cct gat gat ccc caa cat gaa aaa gee gtg cga 
Asn Tyr Pro Gly Leu Pro Asp Asp Pro Gin His Glu Lys Ala Val Arg 
250 255 260 

gtc eta cee tct gga tgt gga aac atg ttg tea ttt gag ctt gat gca 931 
Val Leu Pro Ser Gly Cys Gly Asn Met Leu Ser Phe Glu Leu Asp Ala 
265 270 275 



691 



739 



787 



835 



883 



979 



1027 



1075 



1123 



1170 
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Ala Ser lie Asp Lys Val Leu Gly 
345 



<210> 80 
<211> 349 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 80 

Met Asn Pro Pro lie Thr Leu Ser Ser Thr Tyr Val His Asp Ser Glu 
15 10 15 

Lys Ala Tyr Gly Arg Asp Gly Asn Asp Gly Trp Gly Ala Phe Glu Ala 
20 25 30 

Ala Met Gly Thr Leu Asp Gly Gly Phe Ala Val Ser Tyr Ser Ser Gly 
35 40 45 

Leu Ala Ala Ala Thr Ser lie Ala Asp Leu Val Pro Thr Gly Gly Thr 
50 55 60 

Val Val Leu Pro Lys Ala Ala Tyr Tyr Gly Val Thr Asn He Phe Ala 
65 70 75 80 

Arg Met Glu Ala Arg Gly Arg Leu Lys Val Arg Thr Val Asp Ala Asp 
85 90 95 

Asn Thr Glu Glu Val He Ala Ala Ala Gin Gly Ala Asp Val Val Trp 
100 105 110 

Val Glu Ser He Ala Asn Pro Thr Met Val Val Ala Asp He Pro Ala 
115 120 125 

He Val Asp Gly Val Arg Gly Leu Gly Val Leu Thr Val Val Asp Ala 
130 135 140 

Thr Phe Ala Thr Pro Leu Arg Gin Arg Pro Leu Glu Leu Gly Ala Asp 
145 150 155 160 

He Val Leu Tyr Ser Ala Thr Lys Leu He Gly Gly His Ser Asp Leu 
165 170 175 

Leu Leu Gly Val Ala Val Cys Lys Ser Glu His His Ala Gin Phe Leu 
180 185 190 

Ala Thr His Arg His Asp His Gly Ser Val Pro Gly Gly Leu Glu Ala 
195 200 205 

Phe Leu Ala Leu Arg Gly Leu Tyr Ser Leu Ala Val Arg Leu Asp Arg 
210 215 220 

Ala Glu Ser Asn Ala Ala Glu Leu Ser Arg Arg Leu Asn Ala His Pro 
225 230 235 240 

Ser Val Thr Arg Val Asn Tyr Pro Gly Leu Pro Asp Asp Pro Gin His 
245 250 255 



Glu Lys Ala Val Arg Val Leu Pro Ser Gly Cys Gly Asn Met Leu Ser 
260 265 270 
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Phe Glu Leu Asp Ala Thr Pro Glu Arg Thr Asp Glu lie Leu Glu Ser 
275 280 285 

Leu Ser Leu Leu Thr His Ala Thr Ser Trp Gly Gly Val Glu Thr Ala 
290 295 300 

He Glu Arg Arg Thr Arg Arg Asp Ala Glu Val Val Ala Glu Val Pro 
305 310 315 320 

Met Thr Leu Cys Arg Val Ser Val Gly He Glu Asp Val Glu Asp Leu 
325 330 335 

Trp Glu Asp Leu Asn Ala Ser He Asp Lys Val Leu Gly 
340 345 



<210> 81 
<211> 861 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (838) 

<223> RXS03159 

<400> 81 

aggggctagt tttacacaaa agtggacagc ttggtctatc attgccagaa gaccggtcct 60 

tttagggcca tagaattctg attacaggag ttgatctacc ttg tct ttt gac cca 115 

Leu Ser Phe Asp Pro 
1 5 

aac acc cag ggt ttc tec act gca teg att cac get ggg tat gag cca 163 
Asn Thr Gin Gly Phe Ser Thr Ala Ser He His Ala Gly Tyr Glu Pro 
10 15 20 

gac gac tac tac ggt teg att aac acc cca ate tat gcc tec acc acc 211 
Asp Asp Tyr Tyr Gly Ser He Asn Thr Pro He Tyr Ala Ser Thr Thr 
25 30 35 

ttc gcg cag aac get cca aac gaa ctg cgc aaa ggc tac gag tac acc 259 
Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys Gly Tyr Glu Tyr Thr 
40 45 50 

cgt gtg ggc aac ccc acc ate gtg gca tta gag cag acc gtc gca gca 307 
Arg Val Gly Asn Pro Thr He Val Ala Leu Glu Gin Thr Val Ala Ala 
55 60 65 

etc gaa ggc gca aag tat ggc cgc gca ttc tec tec ggc atg get gca 355 
Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser Ser Gly Met Ala Ala 
70 75 80 85 

acc gac ate ctg ttc cgc ate ate etc aag ccg ggc gat cac ate gtc 403 
Thr Asp He Leu Phe Arg He He Leu Lys Pro Gly Asp His He Val 
90 95 100 



etc ggc aac gat get tac ggc gga acc tac cgc ctg ate gac acc gta 451 
Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg Leu He Asp Thr Val 
105 110 115 
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ttc acG gca tgg ggc gtc gaa tac acc gtt gtt gat acc tec gtc gtg 499 
Phe Thr Ala Trp Gly Vai Glu Tyr Thr Val Val Asp Thr Ser Val Val 
120 125 130 

gaa gag gtc aag gca gcg ate aag gac aac acc aag ctg ate tgg gtg 547 
Glu Glu Val Lys Ala Ala lie Lys Asp Asn Thr Lys Leu lie Trp Val 
135 140 145 

gaa acc cca acc aac cca gca ctt ggc ate acc gac ate gaa gca gta 595 
Glu Thr Pro Thr Asn Pro Ala Leu Gly lie Thr Asp lie Glu Ala Val 
150 155 160 165 

gca aag etc ace gaa ggc ace aac gee aag ttg gtt gtt gac aac acc 643 
Ala Lys Leu Thr Glu Gly Thr Asn Ala Lys Leu Val Val Asp Asn Thr 
170 175 180 

ttg gca tec cca tac ctg cag cag cca eta aaa etc ggc gca cac gca 691 
Leu Ala Ser Pro Tyr Leu Gin Gin Pro Leu Lys Leu Gly Ala His Ala 
185 190 195 

agt cet tgc act cca cca cca agt aca teg aag gac act ccg acg ttg 739 
Ser Pro Cys Thr Pro Pro Pro Ser Thr Ser Lys Asp Thr Pro Thr Leu 
200 205 210 

ttg gcg gee ttg tgg gta cca acg ace agg aaa tgg acg aag aac tgc 787 
Leu Ala Ala Leu Trp Val Pro Thr Thr Arg Lys Trp Thr Lys Asn Cys 
215 220 225 

tgt tea tgc agg gcg gca teg gac ega tec cat cag ttt teg atg eat 835 
Cys Ser Cys Arg Ala Ala Ser Asp Arg Ser His Gin Phe Ser Met His 
230 235 240 245 

acc tgaccgcccg tggcctcaag acc 8 61 

Thr 



<210> 82 
<211> 246 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Leu Ser Phe Asp Pro Asn Thr Gin Gly Phe Ser Thr Ala Ser lie His 
15 10 15 

Ala Gly Tyr Glu Pro Asp Asp Tyr Tyr Gly Ser lie Asn Thr Pro lie 
20 25 30 

Tyr Ala Ser Thr Thr Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys 
35 40 45 

Gly Tyr Glu Tyr Thr Arg Val Gly Asn Pro Thr lie Val Ala Leu Glu 
50 55 60 

Gin Thr Val Ala Ala Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser 
65 70 75 80 



Ser Gly Met Ala Ala Thr Asp He Leu Phe Arg He He Leu Lys Pro 
85 90 95 
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Gly Asp His lie Val Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg 
100 105 110 

Leu He Asp Thr Val Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val 
115 120 125 

Asp Thr Ser Val Val Glu Glu Val Lys Ala Ala He Lys Asp Asn Thr 
130 135 140 

Lys Leu He Trp Val Glu Thr Pro Thr Asn Pro Ala Leu Gly He Thr 
145 150 155 160 

Asp He Glu Ala Val Ala Lys Leu Thr Glu Gly Thr Asn Ala Lys Leu 
165 170 175 

Val Val Asp Asn Thr Leu Ala Ser Pro Tyr Leu Gin Gin Pro Leu Lys 
180 185 190 

Leu Gly Ala His Ala Ser Pro Cys Thr Pro Pro Pro Ser Thr Ser Lys 
195 200 205 

Asp Thr Pro Thr Leu Leu Ala Ala Leu Trp Val Pro Thr Thr Arg Lys 
210 215 220 

Trp Thr Lys Asn Cys Cys Ser Cys Arg Ala Ala Ser Asp Arg Ser His 
225 230 235 240 

Gin Phe Ser Met His Thr 
245 



<210> 83 
<211> 703 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (703) 

<223> FRXA027 68 

<220> 

<223> All occurrences of n = any nucleotide 
<220> 

<223> All occurrences of Xaa = any amino acid 
<400> 83 

aggggctagt tttacacaaa agtggacagc ttggtctatc attgccagaa gaccggtcct 60 

tttagggcca tagaattctg attacaggag ttgatctacc ttg tct ttt gac cca 115 

Leu Ser Phe Asp Pro 

1 5 

aac acc cag ggt ttc tec act gca teg att cac get ggg tat gag cca 163 

Asn Thr Gin Gly Phe Ser Thr Ala Ser He His Ala Gly Tyr Glu Pro 
10 15 20 



gac gac tac tac ggt teg att aac acc cca ate tat gee tec acc acc 211 
Asp Asp Tyr Tyr Gly Ser He Asn Thr Pro He Tyr Ala Ser Thr Thr 
25 30 35 



114 
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ttc gcg cag aac get cca aac gaa ctg cgc aaa ggc tac gag tac acc 259 
Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys Gly Tyr Glu Tyr Thr 
40 45 50 

cgt gtg ggc aac ccc acc ate gtg gca tta gag cag acc gtc gca gca 307 
Arg Val Gly Asn Pro Thr lie Val Ala Leu Glu Gin Thr Val Ala Ala 
55 60 65 

etc gaa ggc gca aag tat ggc cgc gca ttc tec tec ggc 'atg get gca 355 
Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser Ser Gly Met Ala Ala 
70 75 80 85 

acc gac ate ctg ttc cgc ate ate etc aag ccg ggc gat eac ate gtc 403 
Thr Asp lie Leu Phe Arg He He Leu Lys Pro Gly Asp His He Val 
90 95 100 

etc ggc aac gat get tac ggc gga acc tac cgc ctg ate gac acc gta 451 
Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg Leu He Asp Thr Val 
105 110 115 

ttc acc gca tgg ggc gtc gaa tac acc gtt gtt gat acc tec gtc gtg 499 
Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val Asp Thr Ser Val Val 
120 125 130 

gaa gag gtc aag gca gcg ate aag gac aac acc aag get gat ctt ggt 547 
Glu Glu Val Lys Ala Ala He Lys Asp Asn Thr Lys Ala Asp Leu Gly 
135 140 145 

gga aac ccc aac caa ccc age act ttg gca tta ccc gac ate gaa gca 595 
Gly Asn Pro Asn Gin Pro Ser Thr Leu Ala Leu Pro Asp He Glu Ala 
150 155 160 165 

gtn tgc aaa act tea ccc gaa agg eac caa ccc caa get tgt tgt ttg 643 
Val Cys Lys Thr Ser Pro Glu Arg His Gin Pro Gin Ala Cys Cys Leu 
170 175 180 

aca aca ect teg cat tec cca tac ctg cag can cca ctt aaa ant tnn 691 
Thr Thr Pro Ser His Ser Pro Tyr Leu Gin Xaa Pro Leu Lys Xaa Xaa 
185 190 195 

gng cac aeg cag 703 
Xaa His Thr Gin 
200 



<210> 84 
<211> 201 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<220> 

<223> All occurrences of Xaa = any amino acid 
<400> 84 

Leu Ser Phe Asp Pro Asn Thr Gin Gly Phe Ser Thr Ala Ser He His 
15 10 15 



Ala Gly Tyr Glu Pro Asp Asp Tyr Tyr Gly Ser He Asn Thr Pro He 
20 25 30 
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Tyr Ala Ser Thr Thr Phe Ala Gin Asn Ala Pro Asn Glu Leu Arg Lys 
35 40 45 

Gly Tyr Glu Tyr Thr Arg Val Gly Asn Pro Thr lie Val Ala Leu Glu 
50 55 60 

Gin Thr Val Ala Ala Leu Glu Gly Ala Lys Tyr Gly Arg Ala Phe Ser 
65 70 75 80 

Ser Gly Met Ala Ala Thr Asp lie Leu Phe Arg lie lie Leu Lys Pro 
85 90 95 

Gly Asp His lie Val Leu Gly Asn Asp Ala Tyr Gly Gly Thr Tyr Arg 
100 105 110 

Leu lie Asp Thr Val Phe Thr Ala Trp Gly Val Glu Tyr Thr Val Val 
115 120 125 

Asp Thr Ser Val Val Glu Glu Val Lys Ala Ala lie Lys Asp Asn Thr 
130 135 140 

Lys Ala Asp Leu Gly Gly Asn Pro Asn Gin Pro Ser Thr Leu Ala Leu 
145 150 155 160 

Pro Asp lie Glu Ala Val Cys Lys Thr Ser Pro Glu Arg His Gin Pro 
165 170 175 

Gin Ala Cys Cys Leu Thr Thr Pro Ser His Ser Pro Tyr Leu Gin Xaa 
180 185 190 

Pro Leu Lys Xaa Xaa Xaa His Thr Gin 
195 200 



<210> 85 
<211> 1113 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1090) 
<223> RXA00216 

<400> 85 

gtgttgctcg cggccaggca gcagtgctgt acctgcctga cgcggatggt gacatcgttc 60 

ttggatcagg caccatctgc cacacggagt cttaagaaaa ttg ggc get tat ggt 115 

Leu Gly Ala Tyr Gly 
1 5 

tta ggt gag ctt cot gga aaa tec gcc gcg gaa gcc gcc gac att att 163 
Leu Gly Glu Leu Pro Gly Lys Ser Ala Ala Glu Ala Ala Asp lie lie 
10 15 20 

cag ggt gaa acg ggc gat ctt etc cat att cct cag ctt ccg gcg cga 211 
Gin Gly Glu Thr Gly Asp Leu Leu His lie Pro Gin Leu Pro Ala Arg 
25 30 35 



ggt ttg ggt get gat ctg ate ggt cga acc gtc ggt ctg ctg gac atg 
Gly Leu Gly Ala Asp Leu lie Gly Arg Thr Val Gly Leu Leu Asp Met 



259 



116 
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40 45 50 

ate aac gtt gat cgc ggg gcc cga tct tgg gtg atg age aca cgc ccc 307 
lie Asn Val Asp Arg Gly Ala Arg Ser Trp Val Met Ser Thr Arg Pro 
55 60 65 

age aga ttg acg cac ctg ace ggc gat ttc ctt gac atg gat ttg gat 355 
Ser Arg Leu Thr His Leu Thr Gly Asp Phe Leu Asp Met Asp Leu Asp 
70 75 80 85 

gcg tgc gag gaa acc tgg gga acg ggc gtc gac aag eta aaa ate caa 403 
Ala Cys Glu Glu Thr Trp Gly Thr Gly Val Asp Lys Leu Lys lie Gin 
90 95 100 



451 



gtt get ggt ccc tgg act tta ggt gcg cgc att gag ttg gcc aat ggc 

Val Ala Gly Pro Trp Thr Leu Gly Ala Arg lie Glu Leu Ala Asn Gly 

105 110 115 

cat cgc gtt ttg tct gat cgc ggt gcg atg cgt gat etc acg cag gcg 4 99 

His Arg Val Leu Ser Asp Arg Gly Ala Met Arg Asp Leu Thr Gin Ala 

120 125 130 

ctg ate gcc ggc ate gat gcg cat gca cgc aag gtt get ggg cga ttt 547 

Leu lie Ala Gly lie Asp Ala His Ala Arg Lys Val Ala Gly Arg Phe 
135 140 145 

cgc gee gaa gtg cag gtg caa att gat gag ceg gag ctg aaa rcg ctt 595 

Arg Ala Glu Val Gin Val Gin lie Asp Glu Pro Glu Leu Lys Ser Leu 

150 155 160 165 

ate gac ggc tec etc cct ggc act tec acc ttt gac att att ect gcg 643 

He Asp Gly Ser Leu Pro Gly Thr Ser Thr Phe Asp He He Pro Ala 

170 175 180 

gtg aat gtc get gat gcc agt gaa cgt ttg cag cag gtc ttt age teg 691 

Val Asn Val Ala Asp Ala Ser Glu Arg Leu Gin Gin Val Phe Ser Ser 

185 190 195 

att gag ggg ceg aca tat etc aac etc acc ggc cag att cct act tgg 739 

He Glu Gly Pro Thr Tyr Leu Asn Leu Thr Gly Gin He Pro Thr Trp 

200 205 210 

gat gtg get egg ggt gcg ggc gcc gat act gtg cag att tec atg gat 787 

Asp Val Ala Arg Gly Ala Gly Ala Asp Thr Val Gin He Ser Met Asp 
215 220 225 

caa gtc cgt gga aat gaa cat ttg gat ggt ttt ggt gaa acc ate acc 835 

Gin Val Arg Gly Asn Glu His Leu Asp Gly Phe Gly Glu Thr He Thr 

230 235 240 245 

agt gga att cgt ctt ggt ttg ggc att acg aca gga aaa gat gtc gta 883 

Ser Gly He Arg Leu Gly Leu Gly He Thr Thr Gly Lys Asp Val Val 

250 255 260 

gat gaa ctg etc gag cga ceg egg caa aag gcc gtt gag gta gca cgc 931 

Asp Glu Leu Leu Glu Arg Pro Arg Gin Lys Ala Val Glu Val Ala Arg 

265 270 275 

ttt ttt gat cgt tta ggt gtg ggc cga aac tat etc gtg gat get gtt 979 

Phe Phe Asp Arg Leu Gly Val Gly Arg Asn Tyr Leu Val Asp Ala Val 

280 285 290 



117 
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gat att cat ccg ggt gag gat ttg gtg cag ggg acc ate acc gag gcc 1027 
Asp lie His Pro Gly Glu Asp Leu Val Gin Gly Thr He Thr Glu Ala 
295 300 305 

gcg cag get tat cgc atg gcc egg gtg atg teg gag atg ttg teg aag 1075 
Ala Gin Ala Tyr Arg Met Ala Arg Val Met Ser Glu Met Leu Ser Lys 
310 315 320 325 

gat tea tgc gac ett taaggcttta ecggcgctgg gtg 1113 
Asp Ser Cys Asp Leu 
330 



<210> 86 
<211> 330 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 86 

Leu Gly Ala Tyr Gly Leu Gly Glu Leu Pro Gly Lys Ser Ala Ala Glu 
15 10 15 

Ala Ala Asp He He Gin Gly Glu Thr Gly Asp Leu Leu His He Pro 
20 25 30 

Gin Leu Pro Ala Arg Gly Leu Gly Ala Asp Leu He Gly Arg Thr Val 
35 40 45 

Gly Leu Leu Asp Met He Asn Val Asp Arg Gly Ala Arg Ser Trp Val 
50 55 60 

Met Ser Thr Arg Pro Ser Arg Leu Thr His Leu Thr Gly Asp Phe Leu 
65 70 75 80 

Asp Met Asp Leu Asp Ala Cys Glu Glu Thr Trp Gly Thr Gly Val Asp 
85 ' 90 95 

Lys Leu Lys He Gin Val Ala Gly Pro Trp Thr Leu Gly Ala Arg He 
100 105 110 

Glu Leu Ala Asn Gly His Arg Val Leu Ser Asp Arg Gly Ala Met Arg 
115 120 125 

Asp Leu Thr Gin Ala Leu He Ala Gly He Asp Ala His Ala Arg Lys 
130 135 140 

Val Ala Gly Arg Phe Arg Ala Glu Val Gin Val Gin He Asp Glu Pro 
145 150 155 160 

Glu Leu Lys Ser Leu He Asp Gly Ser Leu Pro Gly Thr Ser Thr Phe 
165 170 175 

Asp He He Pro Ala Val Asn Val Ala Asp Ala Ser Glu Arg Leu Gin 
180 185 190 

Gin Val Phe Ser Ser He Glu Gly Pro Thr Tyr Leu Asn Leu Thr Gly 
195 200 205 



Gin He Pro Thr Trp Asp Val Ala Arg Gly Ala Gly Ala Asp Thr Val 
210 215 220 
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Gin lie Ser Met 
225 

Gly Glu Thr lie 



Gly Lys Asp Val 
260 

Val Glu Val Ala 
275 

Leu Val Asp Ala 
290 

Thr lie Thr Glu 
305 

Glu Met Leu Ser 



Asp Gin Val Arg 
230 

Thr Ser Gly lie 
245 

Val Asp Glu Leu 



Arg Phe Phe Asp 
280 

Val Asp lie His 
295 

Ala Ala Gin Ala 
310 

Lys Asp Ser Cys 
325 



Gly Asn Glu His 
235 

Arg Leu Gly Leu 
250 

Leu Glu Arg Pro 
265 

Arg Leu Gly Val 



Pro Gly Glu Asp 
300 

Tyr Arg Met Ala 
315 

Asp Leu 
330 



Leu Asp Gly Phe 
240 

Gly lie Thr Thr 

255 

Arg Gin Lys Ala 

270 

Gly Arg Asn Tyr 
285 

Leu Val Gin Gly 



Arg Val Met Ser 
320 



<21Q> 87 
<211> 551 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (528) 
<223> RXA02197 

<400> 87 

gcc gaa cgc atg cgc ttt age ttc cca cgc cag cag cgc ggc agg ttc 48 
Ala Glu Arg Met Arg Phe Ser Phe Pro Arg Gin Gin Arg Gly Arg Phe 
15 10 15 

ttg tgc ate gcg gat ttc att cgc cca cgc gag caa get gtc aag gac 96 
Leu Cys lie Ala Asp Phe lie Arg Pro Arg Glu Gin Ala Val Lys Asp 
20 25 30 

ggc caa gtg gac gtc atg cca ttc cag ctg gtc acc atg ggt aat cct 144 
Gly Gin Val Asp Val Met Pro Phe Gin Leu Val Thr Met Gly Asn Pro 
35 40 45 

att get gat ttc gcc aac gag ttg ttc gca gcc aat gaa tac cgc gag 192 
lie Ala Asp Phe Ala Asn Glu Leu Phe Ala Ala Asn Glu Tyr Arg Glu 
50 55 60 

tac ttg gaa gtt eac ggc ate gge gtg cag etc acc gaa gca ttg gcc 240 
Tyr Leu Glu Val His Gly lie Gly Val Gin Leu Thr Glu Ala Leu Ala 
65 70 75 80 

gag tac tgg cac tec cga gtg cgc age gaa etc aag ctg aac gac ggt 288 
Glu Tyr Trp His Ser Arg Val Arg Ser Glu Leu Lys Leu Asn Asp Gly 
85 90 95 

gga tct gtc get gat ttt gat cca gaa gac aag acc aag ttc ttc gac 336 
Gly Ser Val Ala Asp Phe Asp Pro Glu Asp Lys Thr Lys Phe Phe Asp 
100 105 110 
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ctg gat tac cgc ggc gcc cgc ttc tec ttt ggt tac ggt tct tgc cct 384 
Leu Asp Tyr Arg Gly Ala Arg Phe Ser Phe Gly Tyr Gly Ser Cys Pro 
115 120 125 

gat ctg gaa gac cgc gca aag ctg gtg gaa ttg etc gag cca ggc cgt 432 
Asp Leu Glu Asp Arg Ala Lys Leu Val Glu Leu Leu Glu Pro Gly Arg 
130 135 140 

ate ggc gtg gag ttg tec gag gaa etc cag ctg cac cca gag cag tec 480 
lie Gly Val Glu Leu Ser Glu Glu Leu Gin Leu His Pro Glu Gin Ser 
145 150 155 160 

aca gac gcg ttt gtg etc tac cac cca gag gca aag tac ttt aac gtc 528 
Thr Asp Ala Phe Val Leu Tyr His Pro Glu Ala Lys Tyr Phe Asn Val 
165 170 175 

taacaecttt gagagggaaa act 551 



<210> 88 
<211> 176 
<212> PRT 

<213> Corynebacter ium glutamicum 
<400> 88 

Ala Glu Arg Met Arg Phe Ser Phe Pro Arg Gin Gin Arg Gly Arg Phe 
15 10 15 

Leu Cys He Ala Asp Phe He Arg Pro Arg Glu Gin Ala Val Lys Asp 
20 25 30 

Gly Gin Val Asp Val Met Pro Phe Gin Leu Val Thr Met Gly Asn Pro 
35 40 45 

He Ala Asp Phe Ala Asn Glu Leu Phe Ala Ala Asn Glu Tyr Arg Glu 
50 55 60 

Tyr Leu Glu Val His Gly He Gly Val Gin Leu Thr Glu Ala Leu Ala 
65 70 75 80 

Glu Tyr Trp His Ser Arg Val Arg Ser Glu Leu Lys Leu Asn Asp Gly 
85 90 95 

Gly Ser Val Ala Asp Phe Asp Pro Glu Asp Lys Thr Lys Phe Phe Asp 
100 105 110 

Leu Asp Tyr Arg Gly Ala Arg Phe Ser Phe Gly Tyr Gly Ser Cys Pro 
115 120 125 

Asp Leu Glu Asp Arg Ala Lys Leu Val Glu Leu Leu Glu Pro Gly Arg 
130 135 140 

He Gly Val Glu Leu Ser Glu Glu Leu Gin Leu His Pro Glu Gin Ser 
145 150 155 160 

Thr Asp Ala Phe Val Leu Tyr His Pro Glu Ala Lys Tyr Phe Asn Val 
165 170 175 



<210> 89 



120 



If 



DocketNo.:BGI-121CP2 



<211> 2599 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2599) 
<223> RXN02198 

<400> 89 

agactagtgg cgctttgcct gtgttgctta ggcggcgttg aaaatgaact acgaatgaaa 60 



agttcgggaa ttgtctaatc cgtactaagc tgtctacaca atg tct act tea gtt 

Met Ser Thr Ser Val 
1 5 



115 



act tea cca gee cac aac aac gca cat tec tec gaa ttt ttg gat gcg 
Thr Ser Pro Ala His Asn Asn Ala His Ser Ser Glu Phe Leu Asp Ala 
10 15 20 



163 



ttg gca aac cat gtg ttg ate ggc gae ggc gcc atg ggc acc cag etc 
Leu Ala Asn His Val Leu He Gly Asp Gly Ala Met Gly Thr Gin Leu 
25 30 35 



211 



caa ggc ttt gac ctg gac gtg gaa aag gat ttc ctt gat ctg gag ggg 
Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe Leu Asp Leu Glu Gly 
40 45 50 



259 



tgt aat gag att etc aac gac acc cge cet gat gtg ttg agg eag att 
Cys Asn Glu He Leu Asn Asp Thr Arg Pro Asp Val Leu Arg Gin He 
55 60 65 



307 



cac cgc gcc tac ttt gag gcg gga get gac ttg gtt gag acc aat act 
His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu Val Glu Thr Asn Thr 
70 75 80 85 



355 



ttt ggt tgc aac ctg ccg aac ttg gcg gat tat gac ate get gat egt 
Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr Asp lie Ala Asp Arg 
90 95 100 



403 



tgc cgt gag ctt gcc tac aag ggc act gca gtg get agg gaa gtg get 
Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val Ala Arg Glu Val Ala 
105 110 115 



451 



gat gag atg ggg ccg ggc cga aac ggc atg egg cgt ttc gtg gtt ggt 
Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg Arg Phe Val Val Gly 
120 125 130 



499 



tec ctg gga cet gga aeg aag ctt cca teg ctg ggc cat gca ccg tat 
Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu Gly His Ala Pro Tyr 
135 140 145 



547 



gca gat ttg cgt ggg cac tac aag gaa gca gcg ctt ggc ate ate gac 
Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala Leu Gly He He Asp 
150 155 160 165 



595 



ggt ggt ggc gat gcc ttt ttg att gag act get cag gac ttg ctt cag 
Gly Gly Gly Asp Ala Phe Leu He Glu Thr Ala Gin Asp Leu Leu Gin 
170 175 180 



643 



gtc aag get gcg gtt cac ggc gtt caa gat gcc 



atg get gaa ctt gat 



691 
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Val Lys Ala Ala Val His Gly Val Gin Asp Ala Met Ala Glu Leu Asp 
185 190 195 

aca ttc ttg ccc att att tgc cac gtc acc gta gag acc acc ggc acc 
Thr Phe Leu Pro He He Cys His Val Thr Val Glu Thr Thr Gly Thr 
200 205 210 

atg etc atg ggt tct gag ate ggt gcc gcg ttg aca gcg ctg cag cca 
Met Leu Met Gly Ser Glu He Gly Ala Ala Leu Thr Ala Leu Gin Pro 
215 220 225 

ctg ggt ate gac atg att ggt ctg aac tgc gcc acc ggc cca gat gag 
Leu Gly He Asp Met He Gly Leu Asn Cys Ala Thr Gly Pro Asp Glu 
230 235 240 245 

atg age gag cac ctg cgt tac ctg tec aag cac gee gat att cet gtg 
Met Ser Glu His Leu Arg Tyr Leu Ser Lys His Ala Asp He Pro Val 
250 255 260 

teg gtg atg ect aac gea ggt ctt cet gtc ctg ggt aaa aac ggt gea 
Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu Gly Lys Asn Gly Ala 
265 270 275 

gaa tac cca ctt gag get gag gat ttg gcg cag gcg ctg get gga ttc 
Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin Ala Leu Ala Gly Phe 
280 285 290 

gtc tec gaa tat ggc ctg tec atg gtg ggt ggt tgt tgt ggc ace aca 
Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly Cys Cys Gly Thr Thr 
295 300 305 

cet gag cac ate cgt gcg gtc cgc gat gcg gtg gtt ggt gtt cca gag 
Pro Glu His He Arg Ala Val Arg Asp Ala Val Val Gly Val Pro Glu 
310 315 320 325 

cag gaa acc tec aca ctg acc aag ate cet gea ggc ect gtt gag cag 1123 
Gin Glu Thr Ser Thr Leu Thr Lys He Pro Ala Gly Pro Val Glu Gin 
330 335 340 

gcc tec cgc gag gtg gag aaa gag gac tec gtc gcg teg ctg tac ace 1171 
Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val Ala Ser Leu Tyr Thr 
345 350 355 

teg gtg cca ttg tec cag gaa ace ggc att tec atg ate ggt gag cgc 1219 
Ser Val Pro Leu Ser Gin Glu Thr Gly He Ser Met He Gly Glu Arg 
360 365 370 

acc aac tec aac ggt tec aag gea ttc cgt gag gea atg ctg tct ggc 1267 
Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu Ala Met Leu Ser Gly 
375 380 385 

gat tgg gaa aag tgt gtg gat att gcc aag cag caa ace cgc gat ggt 1315 
Asp Trp Glu Lys Cys Val Asp He Ala Lys Gin Gin Thr Arg Asp Gly 
390 395 400 405 

gea cac atg ctg gat ctt tgt gtg gat tac gtg gga cga gac ggc ace 1363 
Ala His Met Leu Asp Leu Cys Val Asp Tyr Val Gly Arg Asp Gly Thr 
410 415 420 

gcc gat atg gcg ace ttg gea gea ctt ctt get acc age tec act ttg 1411 
Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala Thr Ser Ser Thr Leu 



739 



787 



835 



883 



931 



979 



1027 



1075 
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425 430 435 



cca ate atg att gac tec acc gag cca gag gtt att cgc aca ggc ctt 
Pro He Met He Asp Ser Thr Glu Pro Glu Val He Arg Thr Gly Leu 
440 445 450 



cag cac ggt gcg gcc gtg gtt gcg ctg acc att gat gag gaa ggc cag 
Gin His Gly Ala Ala Val Val Ala Leu Thr He Asp Glu Glu Gly Gin 
490 495 500 



1459 



1507 



gag cac ttg ggt gga cga age ate gtt aac tec gtc aac ttt gaa gac 

Glu His Leu Gly Gly Arg Ser He Val Asn Ser Val Asn Phe Glu Asp 
455 460 465 

ggc gat ggc cct gag tec cgc tac cag cgc ate atg aaa ctg gta aag 1555 

Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg He Met Lys Leu Val Lys 
470 475 480 485 



1603 



gca egt acc get gag cac aag gtg cgc att get aaa cga ctg att gac 1651 
Ala Ara Thr Ala Glu His Lys Val Arg He Ala Lys Arg Leu He Asp 
505 510 515 

gat ate acc ggc age tac ggc ctg gat ate aaa gae ate gtt gtg gac 1699 
Asp He Thr Gly Ser Tyr Gly Leu Asp He Lys Asp He Val Val Asp 
520 525 530 

tgc ctg acc ttc ccg ate tct act ggc cag gaa gaa acc agg cga gat 1747 
Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu Glu Thr Arg Arg Asp 
535 540 545 

ggc att gaa acc ate gaa gcc ate cgc gag ctg aag aag etc tac cca 1795 
Gly He Glu Thr He Glu Ala He Arg Glu Leu Lys Lys Leu Tyr Pro 
550 555 560 565 



1843 



1891 



1939 



gaa ate cac acc acc ctg ggt ctg tec aat att tec ttc ggc ctg aac 
Glu He His Thr Thr Leu Gly Leu Ser Asn He Ser Phe Gly Leu Asn 
570 575 580 

cct get gca cgc cag gtt ctt aac tct gtg ttc etc aat gag tgc att 
Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe Leu Asn Glu Cys He 
585 590 595 

gag get ggt ctg gac tct gcg att gcg cac age tec aag att ttg ccg 
Glu Ala Gly Leu Asp Ser Ala He Ala His Ser Ser Lys He Leu Pro 
600 605 610 

atg aac cgc att gat gat cgc cag cgc gaa gtg gcg ttg gat atg gtc 
Met Asn Arg He Asp Asp Arg Gin Arg Glu Val Ala Leu Asp Met Val 
615 620 625 

tat gat cgc cgc acc gag gat tac gat ccg ctg cag gaa ttc atg cag 
Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu Gin Glu Phe Met Gin 
630 635 640 645 

ctg ttt gag ggc gtt tct get gcc gat gcc aag gat get cgc get gaa 
Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys Asp Ala Arg Ala Glu 
650 655 660 

cag ctg gcc get atg cct ttg ttt gag cgt ttg gca cag cgc ate ate 2131 
Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu Ala Gin Arg He He 
665 670 675 



1987 



2035 



2083 



123 
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gac ggc gat aag aat ggc ctt gag gat gat ctg gaa gca ggc atg aag 217 9 
Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu Glu Ala Gly Met Lys 
680 685 690 



gag aag tct cct att gcg ate ate aac gag gac ctt etc aac ggc atg 
Glu Lys Ser Pro He Ala He He Asn Glu Asp Leu Leu Asn Gly Met 
695 700 705 



710 715 



ccg ttc atg gaa gag gaa gca gaa get acc gga tct gcg cag gca gag 
Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly Ser Ala Gin Ala Glu 
745 750 755 

ggc aag ggc aaa ate gtc gtg gcc acc gtc aag ggt gac gtg cac gat 
Gly Lys Gly Lys He Val Val Ala Thr Val Lys Gly Asp Val His Asp 
760 765 770 

ate ggc aag aac ttg gtg gac ate att ttg tec aac aac ggt tac gac 
He Gly Lys Asn Leu Val Asp He He Leu Ser Asn Asn Gly Tyr Asp 
775 780 785 

gtg gtg aac ttg ggc ate aag cag cca ctg tec gcc atg ttg gaa gca 
Val Val Asn Leu Gly He Lys Gin Pro Leu Ser Ala Met Leu Glu Ala 
790 795 800 805 

gcg gaa gaa cac aaa gca gac gtc ate ggc atg teg gga ctt ctt gtg 
Ala Glu Glu His Lys Ala Asp Val He Gly Met Ser Gly Leu Leu Val 
810 815 820 

aag tec acc gtg gtg atg aag caa acc ate age gac 
Lys Ser Thr Val Val Met Lys Gin Thr He Ser Asp 
825 830 



2227 



aag acc gtg ggt gag ctg ttt ggt tec gga cag atg cag ctg cca ttc 2275 
Lvs Thr Val Gly Glu Leu Phe Gly Ser Gly Gin Met Gin Leu Pro Phe 

720 725 



gtg ctg caa teg gca gaa acc atg aaa act gcg gtg gcc tat ttg gaa 2323 
Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala Val Ala Tyr Leu Glu 
730 735 740 



2371 



2419 



2467 



2515 



2563 



2599 



<210> 90 
<211> 833 
<212> PRT 

<213> Corynebacterium glutamicurti 
<400> 90 

Met Ser Thr Ser Val Thr Ser Pro Ala His Asn Asn Ala His Ser Ser 
15 10 15 

Glu Phe Leu Asp Ala Leu Ala Asn His Val Leu He Gly Asp Gly Ala 
20 25 30 

Met Gly Thr Gin Leu Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe 
35 40 45 

Leu Asp Leu Glu Gly Cys Asn Glu He Leu Asn Asp Thr Arg Pro Asp 
50 55 60 

Val Leu Arg Gin He His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu 




124 




Docket No. :BGI- 1 2 1 CP2 



65 



70 



75 



80 



Val Glu Thr Asn Thr Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr 
85 90 95 

Asp lie Ala Asp Arg Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val 
100 105 110 

Ala Arg Glu Val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg 
115 120 125 

Arg Phe Val Val Gly Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu 
130 135 140 

Gly His Ala Pro Tyr Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala 
145 150 155 160 

Leu Gly lie lie Asp Gly Gly Gly Asp Ala Phe Leu lie Glu Thr Ala 
165 170 175 

Gin Asp Leu Leu Gin Val Lys Ala Ala Val His Gly Val Gin Asp Ala 
180 185 190 

Met Ala Glu Leu Asp Thr Phe Leu Pro lie lie Cys His Val Thr Val 
195 200 205 

Glu Thr Thr Gly Thr Met Leu Met Gly Ser Glu lie Gly Ala Ala Leu 
210 215 220 

Thr Ala Leu Gin Pro Leu Gly lie Asp Met lie Gly Leu Asn Cys Ala 
225 230 235 240 

Thr Gly Pro Asp Glu Met Ser Glu His Leu Arg Tyr Leu Ser Lys His 
245 250 255 

Ala Asp lie Pro Val Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu 
260 265 270 

Gly Lys Asn Gly Ala Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin 
275 280 285 

Ala Leu Ala Gly Phe Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly 
290 295 300 

Cys Cys Gly Thr Thr Pro Glu His lie Arg Ala Val Arg Asp Ala Val 
305 310 315 320 

Val Gly Val Pro Glu Gin Glu Thr Ser Thr Leu Thr Lys lie Pro Ala 
325 330 335 

Gly Pro Val Glu Gin Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val 
340 345 350 

Ala Ser Leu Tyr Thr Ser Val Pro Leu Ser Gin Glu Thr Gly lie Ser 
355 360 365 

Met lie Gly Glu Arg Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu 
370 375 380 

Ala Met Leu Ser Gly Asp Trp Glu Lys Cys Val Asp lie Ala Lys Gin 
385 390 395 400 



125 
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Gin Thr Arg Asp Gly Ala His Met Leu Asp Leu Cys Val Asp Tyr Val 
405 410 415 

Gly Arg Asp Gly Thr Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala 
420 425 430 

Thr Ser Ser Thr Leu Pro lie Met lie Asp Ser Thr Glu Pro Glu Val 
435 440 445 

lie Arg Thr Gly Leu Glu His Leu Gly Gly Arg Ser He Val Asn Ser 
450 455 460 

Val Asn Phe Glu Asp Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg He 
465 470 475 480 

Met Lys Leu Val Lys Gin His Gly Ala Ala Val Val Ala Leu Thr He 
485 490 495 

Asp Glu Glu Gly Gin Ala Arg Thr Ala Glu His Lys Val Arg He Ala 
500 505 510 

Lys Arg Leu He Asp Asp He Thr Gly Ser Tyr Gly Leu Asp He Lys 
515 520 525 

Asp He Val Val Asp Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu 
530 535 540 

Glu Thr Arg Arg Asp Gly He Glu Thr He Glu Ala He Arg Glu Leu 
545 550 555 560 

Lys Lys Leu Tyr Pro Glu He His Thr Thr Leu Gly Leu Ser Asn He 
565 570 575 

Ser Phe Gly Leu Asn Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe 
580 585 590 

Leu Asn Glu Cys He Glu Ala Gly Leu Asp Ser Ala He Ala His Ser 
595 600 605 

Ser Lys He Leu Pro Met Asn Arg He Asp Asp Arg Gin Arg Glu Val 
610 615 620 

Ala Leu Asp Met Val Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu 
625 630 635 640 

Gin Glu Phe Met Gin Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys 
645 650 655 

Asp Ala Arg Ala Glu Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu 
660 665 670 

Ala Gin Arg He He Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu 
675 680 685 

Glu Ala Gly Met Lys Glu Lys Ser Pro He Ala He He Asn Glu Asp 
690 695 VOO 

Leu Leu Asn Gly Met Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin 
705 710 715 720 



126 
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Met Gin Leu Pro 



Val Ala Tyr Leu 
740 

Ser Ala Gin Ala 
755 

Gly Asp Val His 
770 

Asn Asn Gly Tyr 
785 

AJa Met Leu Glu 



Ser Gly Leu Leu 
820 

Asp 



Phe Val Leu Gin 
725 

Glu Pro Phe Met 



Glu Gly Lys Gly 
760 

Asp lie Gly Lys 
775 

Asp Val Val Asn 
790 

Ala Ala Glu Glu 

805 

Val Lys Ser Thr 



Ser Ala Glu Thr 
730 

Glu Glu Glu Ala 
745 

Lys lie Val Val 



Asn Leu Val Asp 
780 

Leu Gly lie Lys 
795 

His Lys Ala Asp 

810 

Val Val Met Lys 
825 



Met Lys Thr Ala 
735 

Glu Ala Thr Gly 
750 

Ala Thr Val Lys 
765 

lie lie Leu Ser 



Gin Pro Leu Ser 
800 

Val He Gly Met 
815 

Gin Thr He Ser 
830 



<210> 91 
<211> 2578 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2578) 
<223> FRXA02198 

<400> 91 

agactagtgg cgctttgcct gtgttgctta ggcggcgttg aaaatgaact acgaatgaaa 60 

agttcgggaa ttgtctaatc cgtactaagc tgtctacaca atg tct act tea gtt 115 

Met Ser Thr Ser Val 
1 5 

act tea cca gcc cac aac aac gca cat tec tec gaa ttt ttg gat gcg 163 
Thr Ser Pro Ala His Asn Asn Ala His Ser Ser Glu Phe Leu Asp Ala 
10 15 20 

ttg gca aac cat gtg ttg ate ggc gac ggc gcc atg ggc acc cag etc 211 
Leu Ala Asn His Val Leu He Gly Asp Gly Ala Met Gly Thr Gin Leu 
25 30 35 

caa ggc ttt gac ctg gac gtg gaa aag gat ttc ctt gat ctg gag ggg 259 
Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe Leu Asp Leu Glu Gly 
40 45 50 

tgt aat gag att etc aac gac acc cgc cct gat gtg ttg agg cag att 307 
Cys Asn Glu He Leu Asn Asp Thr Arg Pro Asp Val Leu Arg Gin He 
55 60 65 



cac cgc gcc tac ttt gag gcg gga get gac ttg gtt gag acc aat act 
His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu Val Glu Thr Asn Thr 
70 75 80 85 



355 
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ttt ggt tgc aac ctg ccg aac ttg gcg gat tat gac ate get gat cgt 
Phe Glv Cvs Asn Leu Pro Asn Leu Ala Asp Tyr Asp He Ala Asp Arg 
90 95 100 

tgc cgt gag ctt gcc tac aag ggc act gca gtg get agg gaa gtg get 
Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val Ala Arg Glu Val Ala 
105 110 

gat gag atg ggg ccg ggc cga aac ggc atg egg cgt ttc gtg gtt ggt 
Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg Arg Phe Val Val Gly 
120 125 130 

tec etg gga cct gga acg aag ctt cca teg ctg ggc cat gca ccg tat 
Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu Gly His Ala Pro Tyr 
135 140 145 

gca gat ttg cgt ggg eae tac aag gaa gca gcg ctt ggc ate ate gac 
Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala Leu Gly He He Asp 
150 155 160 165 



403 



451 



499 



547 



595 



643 



ggt ggt gge gat gee ttt ttg att gag act get eag gac ttg ctt cag 
Gly Gly Gly Asp Ala Phe Leu He Glu Thr Ala Gin Asp Leu Leu Gin 
170 175 180 

gtc aag get gcg gtt cac ggc gtt caa gat gee atg get gaa ctt gat 
Val Lys Ala Ala Val His Gly Val Gin Asp Ala Met Ala Glu Leu Asp 
185 190 195 

aca tte ttg ece att att tgc eae gte acc gta gag ace aec gge acc 
Thr Phe Leu Pro He He Cys His Val Thr Val Glu Thr Thr Gly Thr 
200 205 210 

atg etc atg ggt tct gag ate ggt gcc gcg ttg aca geg ctg cag eca 787 
Met Leu Met Gly Ser Glu He Gly Ala Ala Leu Thr Ala Leu Gin Pro 
215 220 225 



691 



739 



835 



ctg ggt ate gac atg att ggt ctg aac tgc gcc acc ggc cca gat gag 
Leu Gly He Asp Met He Gly Leu Asn Cys Ala Thr Gly Pro Asp Glu 
230 235 240 245 

atg age gag cac ctg cgt tac ctg tec aag cac gcc gat att cct gtg 
Met Ser Glu His Leu Arg Tyr Leu Ser Lys His Ala Asp He Pro Val 
250 255 260 

teg gtg atg cct aac gca ggt ctt cct gtc ctg ggt aaa aac ggt gca 
Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu Gly Lys Asn Gly Ala 
265 270 275 

gaa tac cca ctt gag get gag gat ttg gcg cag gcg ctg get gga ttc 
Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin Ala Leu Ala Gly Phe 
280 285 290 

gtc tee gaa tat ggc ctg tec atg gtg ggt ggt tgt tgt ggc acc aca 
Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly Cys Cys Gly Thr Thr 
295 300 305 

cct gag cac ate cgt gcg gtc cgc gat gcg gtg gtt ggt gtt cca gag 1075 
Pro Glu His He Arg Ala Val Arg Asp Ala Val Val Gly Val Pro Glu 
310 315 320 325 



931 



979 



1027 
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470 475 



480 485 



gat ate acc ggc age tac ggc ctg gat ate aaa gac ate gtt gtg gac 
Asp He Thr Gly Ser Tyr Gly Leu Asp He Lys Asp He Val Val Asp 
520 525 530 



ggc att gaa acc ate gaa gcc ate cge gag ctg aag aag etc tac eca 
Gly He Glu Thr He Glu Ala He Arg Glu Leu Lys Lys Leu Tyr Pro 
550 555 560 565 

gaa ate cac acc acc ctg ggt ctg tee aat att tec ttc ggc ctg aac 



1123 



1267 



cag gaa acc tec aca ctg acc aag ate cct gca ggc ect gtt gag eag 
Gin Glu Thr Ser Thr Leu Thr Lys He Pro Ala Gly Pro Val Glu Gin 
330 335 340 

gcc tec cge gag gtg gag aaa gag gac tec gtc gcg teg ctg tac acc 1171 
Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val Ala Ser Leu Tyr Thr 
345 350 355 

teg gtg eca ttg tec eag gaa acc ggc att tec atg ate ggt gag cge 1219 
Ser Val Pro Leu Ser Gin Glu Thr Gly He Ser Met He Gly Glu Arg 
360 365 370 

acc aac tec aac ggt tec aag gca ttc cgt gag gca atg ctg tet ggc 
Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu Ala Met Leu Ser Gly 
375 380 385 

gat tgg gaa aag tgt gtg gat att gcc aag cag caa ace cge gat ggt 1315 
Asp Trp Glu Lys Cys Val Asp He Ala Lys Gin Gin Thr Arg Asp Gly 
390 395 400 405 

gca cac atg ctg gat ctt tgt gtg gat tac gtg gga ega gac ggc ace 1363 
Ala His Met Leu Asp Leu Cys Val Asp Tyr Val Gly Arg Asp Gly Thr 
410 415 420 

gcc gat atg gcg acc ttg gca gca ctt ctt get acc age tee act ttg 
Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala Thr Ser Ser Thr Leu 
425 430 435 

eca ate atg att gac tec acc gag eca gag gtt att cge aca ggc ctt 
Pro He Met He Asp Ser Thr Glu Pro Glu Val He Arg Thr Gly Leu 
440 445 450 

gag cac ttg ggt gga cga age ate gtt aac tec gtc aac ttt gaa gac 
Glu His Leu Gly Gly Arg Ser He Val Asn Ser Val Asn Phe Glu Asp 
455 460 465 

ggc gat ggc cct gag tec cge tac cag cge ate atg aaa ctg gta aag 
Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg He Met Lys Leu Val Lys 



1411 



1459 



1507 



1555 



1603 



cag cac ggt gcg gcc gtg gtt gcg ctg acc att gat gag gaa ggc cag 

Gin His Gly Ala Ala Val Val Ala Leu Thr He Asp Glu Glu Gly Gin 

490 495 500 

gca cgt ace get gag cac aag gtg cge att get aaa cga ctg att gac 1651 

Ala Arg Thr Ala Glu His Lys Val Arg He Ala Lys Arg Leu He Asp 

505 510 515 



1699 



tgc ctg acc ttc ccg ate tct act ggc eag gaa gaa acc agg cga gat 1747 
Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu Glu Thr Arg Arg Asp 
535 540 545 



1795 



1843 
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Glu lie His Thr Thr Leu Gly Leu Ser Asn lie Ser Phe Gly Leu Asn 
570 575 580 

cct get gca cgc cag gtt ctt aac tct gtg ttc etc aat gag tgc att 1891 

Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe Leu Asn Glu Cys lie 
585 590 595 

gag get ggt ctg gac tct gcg att geg eac age tec aag att ttg ccg 1939 

Glu Ala Gly Leu Asp Ser Ala lie Ala His Ser Ser Lys lie Leu Pro 
600 605 610 

atg aac cgc att gat gat cgc cag egc gaa gtg gcg ttg gat atg gtc 1987 

Met Asn Arg lie Asp Asp Arg Gin Arg Glu Val Ala Leu Asp Met Val 
615 620 625 

tat gat cgc cgc acc gag gat tac gat ccg ctg cag gaa ttc atg cag 2035 

Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu Gin Glu Phe Met Gin 

630 635 640 645 

ctg ttt gag ggc gtt tct get gee gat gcc aag gat get cgc get gaa 2083 

Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys Asp Ala Arg Ala Glu 
650 655 660 

cag ctg gcc get atg cct ttg ttt gag cgt ttg gca cag cgc ate ate 2131 

Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu Ala Gin Arg lie lie 
665 670 675 

gac ggc gat aag aat ggc ctt gag gat gat ctg gaa gca ggc atg aag 217 9 

Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu Glu Ala Gly Met Lys 
680 685 690 

gag aag tct cct att gcg ate ate aac gag gac ctt etc aac ggc atg 2227 

Glu Lys Ser Pro He Ala He He Asn Glu Asp Leu Leu Asn Gly Met 
695 700 705 

aag acc gtg ggt gag ctg ttt ggt tec gga cag atg cag ctg cea ttc 2275 

Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin Met Gin Leu Pro Phe 

710 715 720 725 

gtg ctg caa teg gca gaa acc atg aaa act gcg gtg gcc tat ttg gaa 2323 

Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala Val Ala Tyr Leu Glu 
730 735 740 

ccg ttc atg gaa gag gaa gca gaa get ace gga tct gcg cag gca gag 2371 

Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly Ser Ala Gin Ala Glu 
745 750 755 

ggc aag ggc aaa ate gtc gtg gcc acc gtc aag ggt gac gtg cac gat 2419 

Gly Lys Gly Lys He Val Val Ala Thr Val Lys Gly Asp Val His Asp 
760 765 770 

ate ggc aag aac ttg gtg gac ate att ttg tec aac aac ggt tac gac 2467 

He Gly Lys Asn Leu Val Asp He He Leu Ser Asn Asn Gly Tyr Asp 
775 780 785 

gtg gtg aac ttg ggc ate aag cag cea ctg tec gcc atg ttg gaa gca 2515 

Val Val Asn Leu Gly He Lys Gin Pro Leu Ser Ala Met Leu Glu Ala 

790 795 800 805 



gcg gaa gaa cac aaa gca gac gtc ate ggc atg teg gga ctt ctt gtg 
Ala Glu Glu His Lys Ala Asp Val He Gly Met Ser Gly Leu Leu Val 



2563 
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810 815 820 

aag tec acc gtg gtg 2578 
Lys Ser Thr Val Val 
825 



<210> 92 
<211> 826 
<212> PRT 

<213> Corynebacteriuru glutamicum 
<400> 92 

Met Ser Thr Ser Val Thr Ser Pro Ala His Asn Asn Ala His Ser Ser 
15 10 15 

Glu Phe Leu Asp Ala Leu Ala Asn His Val Leu lie Gly Asp Gly Ala 
20 25 30 

Met Gly Thr Gin Leu Gin Gly Phe Asp Leu Asp Val Glu Lys Asp Phe 
35 40 45 

Leu Asp Leu Glu Gly Cys Asn Glu lie Leu Asn Asp Thr Arg Pro Asp 
50 55 60 

Val Leu Arg Gin lie His Arg Ala Tyr Phe Glu Ala Gly Ala Asp Leu 
65 70 75 80 

Val Glu Thr Asn Thr Phe Gly Cys Asn Leu Pro Asn Leu Ala Asp Tyr 
85 90 95 

Asp lie Ala Asp Arg Cys Arg Glu Leu Ala Tyr Lys Gly Thr Ala Val 
100 105 110 

Ala Arg Glu Val Ala Asp Glu Met Gly Pro Gly Arg Asn Gly Met Arg 
115 120 125 

Arg Phe Val Val Gly Ser Leu Gly Pro Gly Thr Lys Leu Pro Ser Leu 
130 135 140 

Gly His Ala Pro Tyr Ala Asp Leu Arg Gly His Tyr Lys Glu Ala Ala 
145 150 155 160 

Leu Gly lie lie Asp Gly Gly Gly Asp Ala Phe Leu lie Glu Thr Ala 
165 170 175 

Gin Asp Leu Leu Gin Val Lys Ala Ala Val His Gly Val Gin Asp Ala 
180 185 190 

Met Ala Glu Leu Asp Thr Phe Leu Pro He He Cys His Val Thr Val 
195 200 205 

Glu Thr Thr Gly Thr Met Leu Met Gly Ser Glu He Gly Ala Ala Leu 
210 215 220 

Thr Ala Leu Gin Pro Leu Gly He Asp Met He Gly Leu Asn Cys Ala 
225 230 235 240 



Thr Gly Pro Asp Glu Met Ser Glu His Leu Arg Tyr Leu Ser Lys His 
245 250 255 
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Ala Asp lie Pro Val Ser Val Met Pro Asn Ala Gly Leu Pro Val Leu 
260 265 270 

Gly Lys Asn Gly Ala Glu Tyr Pro Leu Glu Ala Glu Asp Leu Ala Gin 
275 280 285 

Ala Leu Ala Gly Phe Val Ser Glu Tyr Gly Leu Ser Met Val Gly Gly 
290 295 300 

Cys Cys Gly Thr Thr Pro Glu His lie Arg Ala Val Arg Asp Ala Val 
305 310 315 320 

Val Gly Val Pro Glu Gin Glu Thr Ser Thr Leu Thr Lys lie Pro Ala 
325 330 335 

Gly Pro Val Glu Gin Ala Ser Arg Glu Val Glu Lys Glu Asp Ser Val 
340 345 350 

Ala Ser Leu Tyr Thr Ser Val Pro Leu Ser Gin Glu Thr Gly lie Ser 
355 360 365 

Met lie Gly Glu Arg Thr Asn Ser Asn Gly Ser Lys Ala Phe Arg Glu 
370 375 380 

Ala Met Leu Ser Gly Asp Trp Glu Lys Cys Val Asp He Ala Lys Gin 
385 390 395 400 

Gin Thr Arg Asp Gly Ala His Met Leu Asp Leu Cys Val Asp Tyr Val 
405 410 415 

Gly Arg Asp Gly Thr Ala Asp Met Ala Thr Leu Ala Ala Leu Leu Ala 
420 425 430 

Thr Ser Ser Thr Leu Pro He Met He Asp Ser Thr Glu Pro Glu Val 
435 440 445 

He Arg Thr Gly Leu Glu His Leu Gly Gly Arg Ser He Val Asn Ser 
450 455 460 

Val Asn Phe Glu Asp Gly Asp Gly Pro Glu Ser Arg Tyr Gin Arg He 
465 470 475 480 

Met Lys Leu Val Lys Gin His Gly Ala Ala Val Val Ala Leu Thr He 
485 490 495 

Asp Glu Glu Gly Gin Ala Arg Thr Ala Glu His Lys Val Arg He Ala 
500 505 510 

Lys Arg Leu He Asp Asp He Thr Gly Ser Tyr Gly Leu Asp He Lys 
515 520 525 

Asp He Val Val Asp Cys Leu Thr Phe Pro He Ser Thr Gly Gin Glu 
530 535 540 

Glu Thr Arg Arg Asp Gly He Glu Thr He Glu Ala He Arg Glu Leu 
545 550 555 560 

Lys Lys Leu Tyr Pro Glu He His Thr Thr Leu Gly Leu Ser Asn He 

565 570 575 



Ser Phe Gly Leu Asn Pro Ala Ala Arg Gin Val Leu Asn Ser Val Phe 
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580 585 590 



Leu Asn Glu Cys lie Glu Ala Gly Leu Asp Ser Ala He Ala His Ser 
595 600 605 

Ser Lys He Leu Pro Met Asn Arg He Asp Asp Arg Gin Arg Glu Val 
610 615 620 

Ala Leu Asp Met Val Tyr Asp Arg Arg Thr Glu Asp Tyr Asp Pro Leu 
625 630 635 640 

Gin Glu Phe Met Gin Leu Phe Glu Gly Val Ser Ala Ala Asp Ala Lys 
645 650 655 

Asp Ala Arg Ala Glu Gin Leu Ala Ala Met Pro Leu Phe Glu Arg Leu 
660 665 670 

Ala Gin Arg He He Asp Gly Asp Lys Asn Gly Leu Glu Asp Asp Leu 
675 680 685 

Glu Ala Gly Met Lys Glu Lys Ser Pro He Ala He He Asn Glu Asp 
690 695 700 

Leu Leu Asn Gly Met Lys Thr Val Gly Glu Leu Phe Gly Ser Gly Gin 
705 710 715 720 

Met Gin Leu Pro Phe Val Leu Gin Ser Ala Glu Thr Met Lys Thr Ala 
725 730 735 

Val Ala Tyr Leu Glu Pro Phe Met Glu Glu Glu Ala Glu Ala Thr Gly 
740 745 750 

Ser Ala Gin Ala Glu Gly Lys Gly Lys He Val Val Ala Thr Val Lys 
755 760 765 

Gly Asp Val His Asp He Gly Lys Asn Leu Val Asp He He Leu Ser 
770 775 780 

Asn Asn Gly Tyr Asp Val Val Asn Leu Gly He Lys Gin Pro Leu Ser 
785 790 795 800 

Ala Met Leu Glu Ala Ala Glu Glu His Lys Ala Asp Val He Gly Met 
805 810 815 

Ser Gly Leu Leu Val Lys Ser Thr Val Val 
820 825 



<210> 93 
<211> 621 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (598) 

<223> RXN03074 

<400> 93 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcaca 
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§1 



tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 115 

Met Thr Gin Ser Ala 
1 5 

cca gaa ttc att gcc ace gca gac etc gta gac ate ate ggc gac aae 163 
Pro Glu Phe lie Ala Thr Ala Asp Leu Val Asp lie lie Gly Asp Asn 
10 15 20 

geg caa tea tgc gac act cag ttt caa aac ctt gga ggt gee aca gaa 211 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 
25 30 35 

ttc cac gga ata ata acc ace gtg aaa tgc ttc caa gac aae gee etc 259 
Phe His Gly lie lie Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 

etg aaa tec ate ctg age gag gat aat cet ggg gga gtg ctg gtt ate 307 
Leu Lys Ser lie Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val lie 
55 60 65 

gat ggc gac gca tee gtg cac acc geg eta gtt ggc gac ate att gca 355 
Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp lie lie Ala 
70 75 80 85 

gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aae gga gca 403 
Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val He Val Asn Gly Ala 
90 95 100 

att cga gac tec gca gtc ate ggc acc atg ace ttt ggt tgt aaa gee 451 
He Arg Asp Ser Ala Val He Gly Thr Met Thr Phe Gly Cys Lys Ala 
105 110 115 

ctt gga ace aae eeg egg aaa tec act aaa act ggt tec ggc gaa cga 4 99 
Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 
120 125 130 

gac gta gtg gta teg att ggt ggc att gac ttc att cet ggt cat tac 547 
Asp Val Val Val Ser He Gly Gly He Asp Phe He Pro Gly His Tyr 
135 140 145 

gtc tac geg gac tct gac gga att ate gtc acc gag geg eea att aag 595 
Val Tyr Ala Asp Ser Asp Gly He He Val Thr Glu Ala Pro He Lys 
150 155 160 165 

cag taatttgttt tgaegacgea gta 621 
Gin 



<210> 94 
<211> 166 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 94 

Met Thr Gin Ser Ala Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp 
15 10 15 

He He Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 
20 25 30 
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Gly Gly Ala Thr Glu Phe His Gly lie lie Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser lie Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val lie Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp lie lie Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 
85 90 95 

lie Val Asn Gly Ala He Arg Asp Ser Ala Val lie Gly Thr Met Thr 
100 105 110 

Phe Gly Cys Lys Ala Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr 
115 120 125 

Gly Ser Gly Glu Arg Asp Val Val Val Ser He Gly Gly He Asp Phe 
130 135 140 

He Pro Gly His Tyr Val Tyr Ala Asp Ser Asp Gly He He Val Thr 
145 150 155 160 



Glu Ala Pro He Lys Gin 
165 



<210> 95 

<211> 621 

<212> DNA 

<213> Corynebacterium glutamicuin 

<220> 
<221> CDS 
<222> (101) . . (598) 
<223> FRXA02906 

<400> 95 

tttgtgggca atctggtttt ttcgtaattg tgtgggatga atctcttaaa aattcacatt 60 

tagcaggaca agcatactgt tttagttcta tgctgtgggc atg act caa agt get 115 

Met Thr Gin Ser Ala 
1 5 

cca gaa ttc att gcc acc gca gac etc gta gac ate ate ggc gac aac 163 
Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp He He Gly Asp Asn 
10 15 20 

gcg caa tea tgc gac act cag ttt caa aac ctt gga ggt gcc aca gaa 211 
Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu Gly Gly Ala Thr Glu 
25 30 35 

ttc cac gga ata ata acc acc gtg aaa tgc ttc caa gac aac gcc etc 259 
Phe His Gly He He Thr Thr Val Lys Cys Phe Gin Asp Asn Ala Leu 
40 45 50 



ctg aaa tec ate ctg age gag gat aat cct ggg gga gtg ctg gtt ate 
Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly Gly Val Leu Val He 
55 60 65 



307 
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gat ggc gac gca tec gtg cac acc gcg eta gtt ggc gac ate att gca 355 

Asp Gly Asp Ala Ser Val His Thr Ala Leu Val Gly Asp He He Ala 
70 75 80 85 

gga ctt gga aaa gat cat ggt tgg tec gga gta att gtc aac gga gca 403 

Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val He Val Asn Gly Ala 
90 95 100 

att cga gac tec gca gtc ate ggc acc atg acc ttt ggt tgt aaa gee 

He Arg Asp Ser Ala Val He Gly Thr Met Thr Phe Gly Cys Lys Ala 

105 110 115 

ctt gga ace aac ccg egg aaa tec act aaa act ggt tee ggc gaa cga 

Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr Gly Ser Gly Glu Arg 

120 125 130 

gac gta gtg gta teg att ggt ggc att gac ttc att cct ggt cat tac 

Asp Val Val Val Ser He Gly Gly He Asp Phe He Pro Gly His Tyr 

135 140 145 

gtc tac gcg gac tet gac gga att ate gtc acc gag gcg cca att aag 

Val Tyr Ala Asp Ser Asp Gly He He Val Thr Glu Ala Pro He Lys 
150 155 160 165 

eag taatttgttt tgacgaegca gta 621 
Gin 



451 



499 



547 



595 



<210> 96 
<211> 166 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 96 

Met Thr Gin Ser Ala Pro Glu Phe He Ala Thr Ala Asp Leu Val Asp 
15 10 15 

He He Gly Asp Asn Ala Gin Ser Cys Asp Thr Gin Phe Gin Asn Leu 
20 25 30 

Gly Gly Ala Thr Glu Phe His Gly He He Thr Thr Val Lys Cys Phe 
35 40 45 

Gin Asp Asn Ala Leu Leu Lys Ser He Leu Ser Glu Asp Asn Pro Gly 
50 55 60 

Gly Val Leu Val He Asp Gly Asp Ala Ser Val His Thr Ala Leu Val 
65 70 75 80 

Gly Asp He He Ala Gly Leu Gly Lys Asp His Gly Trp Ser Gly Val 
85 90 95 

He Val Asn Gly Ala He Arg Asp Ser Ala Val He Gly Thr Met Thr 
100 105 110 

Phe Gly Cys Lys Ala Leu Gly Thr Asn Pro Arg Lys Ser Thr Lys Thr 
115 120 125 



Gly Ser Gly Glu Arg Asp Val Val Val Ser He Gly Gly He Asp Phe 
130 135 140 
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He Pro Gly His Tyr Val Tyr Ala Asp Ser Asp Gly He He Val Thr 
145 150 155 160 

Glu Ala Pro He Lys Gin 
165 



tac tgg tgg tgc ate aac cag ate ttc age tgg ggc gat gag ctg cca 
Tyr Trp Trp Cys He Asn Gin He Phe Ser Trp Gly Asp Glu Leu Pro 
120 125 130 

aac atg ate etc gac gac ggc ggt gac gcc acc atg get gtt att cgc 
Asn Met He Leu Asp Asp Gly Gly Asp Ala Thr Met Ala Val He Arg 
135 140 145 



211 



<210> 97 
<211> 1557 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1534) 
<223> RXN00132 

<400> 97 

aacagcttca atcaattcgg tgtccactcc aacatgtaga gtggtgcgcg ttaaaaaagt 60 

tttcctaatt ttcattttct taaaaggagc tcgccaggac atg gca cag gtt atg 115 

Met Ala Gin Val Met 
1 5 

gac ttc aag gtt gcc gat ctt tea eta gca gag gca gga cgt cac cag 163 
Asp Phe Lys Val Ala Asp Leu Ser Leu Ala Glu Ala Gly Arg His Gin 
10 15 20 

att cgt ctt gca gag tat gag atg cca ggt etc atg cag ttg cgc aag 
He Arg Leu Ala Glu Tyr Glu Met Pro Gly Leu Met Gin Leu Arg Lys 
25 30 35 

gaa ttc gca gac gag cag cct ttg aag ggc gcc cga att get ggt tct 259 
Glu Phe Ala Asp Glu Gin Pro Leu Lys Gly Ala Arg He Ala Gly Ser 
40 45 50 

ate cac atg acg gtc cag acc gcc gtg ctt att gag acc etc act get 307 
He His Met Thr Val Gin Thr Ala Val Leu He Glu Thr Leu Thr Ala 
55 60 65 

ttg ggc get gag gtt cgt tgg get tec tgc aac att ttc tec acc cag 
Leu Gly Ala Glu Val Arg Trp Ala Ser Cys Asn He Phe Ser Thr Gin 
70 75 80 85 

gat gag get gca gcg get ate gtt gtc ggc tec ggc acc gtc gaa gag 
Asp Glu Ala Ala Ala Ala He Val Val Gly Ser Gly Thr Val Glu Glu 
90 95 100 

cca get ggt gtt cca gta ttc gcg tgg aag ggt gag tea ctg gag gag 451 
Pro Ala Gly Val Pro Val Phe Ala Trp Lys Gly Glu Ser Leu Glu Glu 
105 110 115 



355 



403 



499 



547 
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ggt cgc gaa tac gag cag get ggt ctg gtt cca cca gca gag gcc aac 595 

Gly Arg Glu Tyr Glu Gin Ala Gly Leu Val Pro Pro Ala Glu Ala Asn 

150 155 160 165 

gat tec gat gag tac ate gca ttc ttg ggc atg ctg cgt gag gtt ctt 643 

Asp Ser Asp Glu Tyr lie Ala Phe Leu Gly Met Leu Arg Glu Val Leu 

170 175 180 

get gca gag cct ggc aag tgg ggc aag ate get gag gcc gtt aag ggt 691 

Ala Ala Glu Pro Gly Lys Trp Gly Lys lie Ala Glu Ala Val Lys Gly 

185 190 195 

gtc acc gag gaa ace ace ace ggt gtg cac cgc ctg tac cac ttc get 739 

Val Thr Glu Glu Thr Thr Thr Gly Val His Arg Leu Tyr His Phe Ala 

200 205 210 

gaa gaa ggc gtg ctg cct ttc eca gcg atg aac gtc aac gac get gtc 787 

Glu Glu Gly Val Leu Pro Phe Pro Ala Met Asn Val Asn Asp Ala Val 

215 220 225 

acc aag tec aag ttt gat aac aag tac ggc acc cgc cac tec ctg ate 835 

Thr Lys Ser Lys Phe Asp Asn Lys Tyr Gly Thr Arg His Ser Leu lie 

230 235 240 245 

gac ggc ate aac cgc gee act gac atg etc atg ggc ggc aag aac gtg 883 

Asp Gly lie Asn Arg Ala Thr Asp Met Leu Met Gly Gly Lys Asn Val 

250 255 260 

ctt gtc tgc ggt tac ggc gat gtc ggc aag ggc tgc get gag get ttc 931 

Leu Val Cys Gly Tyr Gly Asp Val Gly Lys Gly Cys Ala Glu Ala Phe 

265 270 275 

gac ggc cag ggc get cgc gtc aag gtc acc gaa get gac cca ate aac 979 

Asp Gly Gin Gly Ala Arg Val Lys Val Thr Glu Ala Asp Pro lie Asn 

280 285 290 

get ctt cag get ctg atg gat ggc tac tct gtg gtc acc gtt gat gag 1027 

Ala Leu Gin Ala Leu Met Asp Gly Tyr Ser Val Val Thr Val Asp Glu 

295 300 305 

gcc ate gag gac gcc gac ate gtg ate acc gcg acc ggc aac aag gac 1075 

Ala lie Glu Asp Ala Asp lie Val lie Thr Ala Thr Gly Asn Lys Asp 

310 315 320 325 

ate att tec ttc gag cag atg etc aag atg aag gat cac get ctg ctg 1123 

lie lie Ser Phe Glu Gin Met Leu Lys Met Lys Asp His Ala Leu Leu 

330 335 340 

ggc aac ate ggt cac ttt gat aat gag ate gat atg cat tec ctg ttg 1171 

Gly Asn lie Gly His Phe Asp Asn Glu lie Asp Met His Ser Leu Leu 

345 350 355 

eac cgc gac gac gtc acc cgc acc acg ate aag cca cag gtc gac gag 1219 

His Arg Asp Asp Val Thr Arg Thr Thr lie Lys Pro Gin Val Asp Glu 

360 365 370 

ttc acc ttc tec ace ggt cgc tec ate ate gtc ctg tec gaa ggt cgc 1267 

Phe Thr Phe Ser Thr Gly Arg Ser lie lie Val Leu Ser Glu Gly Arg 

375 380 385 



ctg ttg aac ctt ggc aac gcc acc gga eac cca tea ttt gtc atg tec 



1315 
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Leu Leu Asn Leu Gly Asn Ala Thr Gly His Pro Ser Phe Val Met Ser 

390 395 400 405 

aac tct ttc gcc gat cag acc att gcg cag ate gaa ctg ttc caa aac 

Asn Ser Phe Ala Asp Gin Thr lie Ala Gin lie Glu Leu Phe Gin Asn 

410 415 420 



1363 



gaa gga cag tac gag aac gag gtc tac cgt ctg cct aag gtt etc gac 1411 

Glu Gly Gin Tyr Glu Asn Glu Val Tyr Arg Leu Pro Lys Val Leu Asp 
425 430 435 

gaa aag gtg gca cgc ate cac gtt gag get etc gge ggt cag etc ace 1459 

Glu Lys Val Ala Arg He His Val Glu Ala Leu Gly Gly Gin Leu Thr 
440 445 450 

gaa ctg acc aag gag cag get gag tac ate gge gtt gac gtt gca gge 1507 

Glu Leu Thr Lys Glu Gin Ala Glu Tyr He Gly Val Asp Val Ala Gly 

455 460 465 

cca ttc aag ccg gag cac tac cgc tac taatgattgt cagcattgag gga 1557 
Pro Phe Lys Pro Glu His Tyr Arg Tyr 
470 475 



<210> 98 
<211> 478 
<212> PRT 

<213> Corynebacteriuin glutamicum 



<400> 98 

Met Ala Gin Val 

1 

Ala Gly Arg His 
20 

Met Gin Leu Arg 
35 

Arg He Ala Gly 
50 

Glu Thr Leu Thr 
65 

He Phe Ser Thr 



Gly Thr Val Glu 
100 

Glu Ser Leu Glu 
115 

Gly Asp Glu Leu 
130 

Met Ala Val He 
145 



Met Asp Phe Lys 
5 

Gin He Arg Leu 



Lys Glu Phe Ala 
40 

Ser He His Met 
55 

Ala Leu Gly Ala 
70 

Gin Asp Glu Ala 
85 

Glu Pro Ala Gly 



Glu Tyr Trp Trp 
120 

Pro Asn Met He 
135 

Arg Gly Arg Glu 
150 



Val Ala Asp Leu 

10 

Ala Glu Tyr Glu 
25 

Asp Glu Gin Pro 



Thr Val Gin Thr 
60 

Glu Val Arg Trp 
75 

Ala Ala Ala He 
90 

Val Pro Val Phe 
105 

Cys He Asn Gin 



Leu Asp Asp Gly 
140 

Tyr Glu Gin Ala 
155 



Ser Leu Ala Glu 
15 

Met Pro Gly Leu 
30 

Leu Lys Gly Ala 
45 

Ala Val Leu He 



Ala Ser Cys Asn 
80 

Val Val Gly Ser 
95 

Ala Trp Lys Gly 
110 

He Phe Ser Trp 
125 

Gly Asp Ala Thr 



Gly Leu Val Pro 
160 



Pro Ala Glu Ala Asn Asp Ser Asp Glu Tyr He Ala Phe Leu Gly Met 
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165 170 175 



Leu Arg Glu Val Leu Ala Ala Glu Pro Gly Lys Trp Gly Lys lie Ala 
180 185 190 

Glu Ala Val Lys Gly Val Thr Glu Glu Thr Thr Thr Gly Val His Arg 
195 200 205 

Leu Tyr His Phe Ala Glu Glu Gly Val Leu Pro Phe Pro Ala Met Asn 
210 215 220 

Val Asn Asp Ala Val Thr Lys Ser Lys Phe Asp Asn Lys Tyr Gly Thr 
225 230 235 240 

Arg His Ser Leu lie Asp Gly lie Asn Arg Ala Thr Asp Met Leu Met 
245 250 255 

Gly Gly Lys Asn Val Leu Val Cys Gly Tyr Gly Asp Val Gly Lys Gly 
260 265 270 

Cys Ala Glu Ala Phe Asp Gly Gin Gly Ala Arg Val Lys Val Thr Glu 
275 280 285 

Ala Asp Pro lie Asn Ala Leu Gin Ala Leu Met Asp Gly Tyr Ser Val 
290 295 300 

Val Thr Val Asp Glu Ala lie Glu Asp Ala Asp lie Val He Thr Ala 
305 310 315 320 

Thr Gly Asn Lys Asp lie He Ser Phe Glu Gin Met Leu Lys Met Lys 
325 330 335 

Asp His Ala Leu Leu Gly Asn He Gly His Phe Asp Asn Glu lie Asp 
340 345 350 

Met His Ser Leu Leu His Arg Asp Asp Val Thr Arg Thr Thr He Lys 
355 360 365 

Pro Gin Val Asp Glu Phe Thr Phe Ser Thr Gly Arg Ser He He Val 
370 375 380 

Leu Ser Glu Gly Arg Leu Leu Asn Leu Gly Asn Ala Thr Gly His Pro 
385 390 395 400 

Ser Phe Val Met Ser Asn Ser Phe Ala Asp Gin Thr He Ala Gin He 
405 410 415 

Glu Leu Phe Gin Asn Glu Gly Gin Tyr Glu Asn Glu Val Tyr Arg Leu 
420 425 430 

Pro Lys Val Leu Asp Glu Lys Val Ala Arg He His Val Glu Ala Leu 
435 440 445 

Gly Gly Gin Leu Thr Glu Leu Thr Lys Glu Gin Ala Glu Tyr He Gly 
450 455 460 

Val Asp Val Ala Gly Pro Phe Lys Pro Glu His Tyr Arg Tyr 
465 470 475 



<210> 99 



140 
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<211> 128 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (105) 
<223> FRXA00132 



<400> 99 

cac gtt gag get etc ggc ggt cag etc acc gaa ctg acc aag gag cag 48 
His Val Glu Ala Leu Gly Gly Gin Leu Thr Glu Leu Thr Lys Glu Gin 
15 10 15 



get gag tac ate ggc gtt gac gtt gca ggc cca ttc aag ccg gag cac 
Ala Glu Tyr lie Gly Val Asp Val Ala Gly Pro Phe Lys Pro Glu His 
20 25 ' 30 



96 



tac cgc tac taatgattgt cagcattgag gga 12^ 
Tyr Arg Tyr 
35 



<210> 100 
<211> 35 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 100 

His Val Glu Ala Leu Gly Gly Gin Leu Thr Glu Leu Thr Lys Glu Gin 
15 10 15 

Ala Glu Tyr lie Gly Val Asp Val Ala Gly Pro Phe Lys Pro Glu His 
20 25 30 

Tyr Arg Tyr 
35 



<210> 101 
<211> 1396 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1396) 
<223> FRXA01371 



<400> 101 

aacagcttca atcaattcgg tgtccactcc aacatgtaga gtggtgcgcg ttaaaaaagt 60 

tttcctaatt ttcattttct taaaaggagc tcgccaggac atg gca cag gtt atg 115 

Met Ala Gin Val Met 
1 5 



gac ttc aag gtt gee gat ett tea eta gca gag gca gga egt cac cag 163 
Asp Phe Lys Val Ala Asp Leu Ser Leu Ala Glu Ala Gly Arg His Gin 
10 15 20 



att egt ctt gca gag tat gag atg cca ggt etc atg cag ttg cgc aag 



211 
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lie Arg Leu Ala Glu Tyr Glu Met Pro Gly Leu Met Gin Leu Arg Lys 
25 30 35 

gaa ttc gca gac gag cag cct ttg aag ggc gcc cga att get ggt tct 259 
Glu Phe Ala Asp Glu Gin Pro Leu Lys Gly Ala Arg lie Ala Gly Ser 
40 45 50 

ate cac atg acg gtc cag acc gcc gtg ctt att gag acc etc act get 307 
lie His Met Thr Val Gin Thr Ala Val Leu lie Glu Thr Leu Thr Ala 
55 60 65 

ttg ggc get gag gtt cgt tgg get tec tgc aac att ttc tec acc cag 355 
Leu Gly Ala Glu Val Arg Trp Ala Ser Cys Asn lie Phe Ser Thr Gin 
70 75 80 85 

gat gag get gca gcg get ate gtt gtc ggc tec ggc acc gtc gaa gag 403 
Asp Glu Ala Ala Ala Ala He Val Val Gly Ser Gly Thr Val Glu Glu 
90 95 100 

cca get ggt gtt cca gta ttc gcg tgg aag ggt gag tea ctg gag gag 451 
Pro Ala Gly Val Pro Val Phe Ala Trp Lys Gly Glu Ser Leu Glu Glu 
105 110 115 

tac tgg tgg tgc ate aac cag ate ttc age tgg ggc gat gag ctg cca 499 
Tyr Trp Trp Cys He Asn Gin He Phe Ser Trp Gly Asp Glu Leu Pro 
120 125 130 

aac atg ate etc gac gac ggc ggt gac gcc acc atg get gtt att cgc 547 
Asn Met He Leu Asp Asp Gly Gly Asp Ala Thr Met Ala Val He Arg 
135 140 145 

ggt cgc gaa tac gag cag get ggt ctg gtt cca cca gca gag gcc aac 595 
Gly Arg Glu Tyr Glu Gin Ala Gly Leu Val Pro Pro Ala Glu Ala Asn 
150 155 160 165 

gat tec gat gag tac ate gca ttc ttg ggc atg ctg cgt gag gtt ctt 643 
Asp Ser Asp Glu Tyr He Ala Phe Leu Gly Met Leu Arg Glu Val Leu 
170 175 180 

get gca gag cct ggc aag tgg ggc aag ate get gag gcc gtt aag ggt 691 
Ala Ala Glu Pro Gly Lys Trp Gly Lys He Ala Glu Ala Val Lys Gly 
185 190 195 

gtc acc gag gaa acc acc acc ggt gtg cac cgc ctg tac cac ttc get 739 
Val Thr Glu Glu Thr Thr Thr Gly Val His Arg Leu Tyr His Phe Ala 
200 205 210 

gaa gaa ggc gtg ctg cct ttc cca gcg atg aac gtc aac gac get gtc 787 
Glu Glu Gly Val Leu Pro Phe Pro Ala Met Asn Val Asn Asp Ala Val 
215 220 225 

acc aag tec aag ttt gat aac aag tac ggc acc cgc cac tec ctg ate 835 
Thr Lys Ser Lys Phe Asp Asn Lys Tyr Gly Thr Arg His Ser Leu He 
230 235 240 245 

gac ggc ate aac cgc gcc act gac atg etc atg ggc ggc aag aac gtg 883 
Asp Gly He Asn Arg Ala Thr Asp Met Leu Met Gly Gly Lys Asn Val 
250 255 260 

ctt gtc tgc ggt tac ggc gat gtc ggc aag ggc tgc get gag get ttc 931 
Leu Val Cys Gly Tyr Gly Asp Val Gly Lys Gly Cys Ala Glu Ala Phe 
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265 270 275 



gac ggc cag ggc get cgc gtc aag gtc acc gaa get gac cca ate aac 97 9 
Asp Gly Gin Gly Ala Arg Val Lys Val Thr Glu Ala Asp Pro He Asn 
280 285 290 

get ctt cag get etg atg gat ggc tac tct gtg gtc acc gtt gat gag 1027 
Ala Leu Gin Ala Leu Met Asp Gly Tyr Ser Val Val Thr Val Asp Glu 
295 300 305 

gee ate gag gac gee gac ate gtg ate acc gcg acc ggc aac aag gac 1075 
Ala He Glu Asp Ala Asp He Val He Thr Ala Thr Gly Asn Lys Asp 
310 315 320 325 

ate att tec ttc gag cag atg etc aag atg aag gat cac get etg ctg 1123 
He He Ser Phe Glu Gin Met Leu Lys Met Lys Asp His Ala Leu Leu 
330 335 340 

ggc aac ate ggt cac ttt gat aat gag ate gat atg cat tec ctg ttg 1171 
Gly Asn He Gly His Phe Asp Asn Glu He Asp Met His Ser Leu Leu 
345 350 355 

cac cgc gac gac gtc acc cgc acc acg ate aag cca cag gtc gac gag 1219 
His Arg Asp Asp Val Thr Arg Thr Thr He Lys Pro Gin Val Asp Glu 
360 365 370 

ttc acc ttc tec acc ggt cgc tec ate ate gtc ctg tec gaa ggt cgc 1267 
Phe Thr Phe Ser Thr Gly Arg Ser He He Val Leu Ser Glu Gly Arg 
375 380 385 

ctg ttg aac ctt ggc aac gee acc gga cac cca tea ttt gtc atg tee 1315 
Leu Leu Asn Leu Gly Asn Ala Thr Gly His Pro Ser Phe Val Met Ser 
390 395 400 405 

aac tct ttc gee gat cag acc att gcg cag ate gaa ctg ttc caa aac 1363 
Asn Ser Phe Ala Asp Gin Thr He Ala Gin He Glu Leu Phe Gin Asn 
410 415 420 

gaa gga cag tac gag aac gag gtc tac cgt ctg 1396 
Glu Gly Gin Tyr Glu Asn Glu Val Tyr Arg Leu 
425 430 



<210> 102 
<211> 432 
<212> PRT 

<213> Corynebacterium glutaruicum 
<400> 102 

Met Ala Gin Val Met Asp Phe Lys Val Ala Asp Leu Ser Leu Ala Glu 
15 10 15 

Ala Gly Arg His Gin He Arg Leu Ala Glu Tyr Glu Met Pro Gly Leu 
20 25 30 

Met Gin Leu Arg Lys Glu Phe Ala Asp Glu Gin Pro Leu Lys Gly Ala 
35 40 45 



Arg He Ala Gly Ser He His Met Thr Val Gin Thr Ala Val Leu He 
50 55 60 
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Glu Thr Leu Thr 
65 

lie Phe Ser Thr 



Gly Thr Val Glu 
100 

Glu Ser Leu Glu 
115 

Gly Asp Glu Leu 
130 

Met Ala Val lie 
145 

Pro Ala Glu Ala 



Leu Arg Glu Val 
180 

Glu Ala Val Lys 
195 

Leu Tyr His Phe 
210 

Val Asn Asp Ala 
225 

Arg His Ser Leu 



Gly Gly Lys Asn 
260 

Cys Ala Glu Ala 
275 

Ala Asp Pro lie 
290 

Val Thr Val Asp 
305 

Thr Gly Asn Lys 



Asp His Ala Leu 
340 

Met His Ser Leu 
355 

Pro Gin Val Asp 
370 



Ala Leu Gly Ala 
70 

Gin Asp Glu Ala 
85 

Glu Pro Ala Gly 



Glu Tyr Trp Trp 
120 

Pro Asn Met lie 
135 

Arg Gly Arg Glu 
150 

Asn Asp Ser Asp 
165 

Leu Ala Ala Glu 



Gly Val Thr Glu 
200 

Ala Glu Glu Gly 
215 

Val Thr Lys Ser 
230 

lie Asp Gly lie 
245 

Val Leu Val Cys 



Phe Asp Gly Gin 
280 

Asn Ala Leu Gin 
295 

Glu Ala lie Glu 
310 

Asp lie lie Ser 
325 

Leu Gly Asn lie 



Leu His Arg Asp 
360 

Glu Phe Thr Phe 
375 



Glu Val Arg Trp 
75 

Ala Ala Ala He 
90 

Val Pro Val Phe 
105 

Cys He Asn Gin 



Leu Asp Asp Gly 
140 

Tyr Glu Gin Ala 
155 

Glu Tyr He Ala 
170 

Pro Gly Lys Trp 
185 

Glu Thr Thr Thr 



Val Leu Pro Phe 
220 

Lys Phe Asp Asn 
235 

Asn Arg Ala Thr 
250 

Gly Tyr Gly Asp 
265 

Gly Ala Arg Val 



Ala Leu Met Asp 
300 

Asp Ala Asp He 
315 

Phe Glu Gin Met 
330 

Gly His Phe Asp 
345 

Asp Val Thr Arg 



Ser Thr Gly Arg 
380 



Ala Ser Cys Asn 
80 

Val Val Gly Ser 
95 

Ala Trp Lys Gly 
110 

He Phe Ser Trp 
125 

Gly Asp Ala Thr 



Gly Leu Val Pro 
160 

Phe Leu Gly Met 
175 

Gly Lys He Ala 
190 

Gly Val His Arg 
205 

Pro Ala Met Asn 



Lys Tyr Gly Thr 
240 

Asp Met Leu Met 
255 

Val Gly Lys Gly 
270 

Lys Val Thr Glu 
285 

Gly Tyr Ser Val 



Val He Thr Ala 
320 

Leu Lys Met Lys 
335 

Asn Glu He Asp 
350 

Thr Thr He Lys 
365 

Ser He He Val 



Leu Ser Glu Gly Arg Leu Leu Asn Leu Gly Asn Ala Thr Gly His Pro 
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385 390 395 400 

Ser Phe Val Met Ser Asn Ser Phe Ala Asp Gin Thr lie Ala Gin He 
405 410 415 

Glu Leu Phe Gin Asn Glu Gly Gin Tyr Glu Asn Glu Val Tyr Arg Leu 
420 425 430 



<210> 103 
<211> 2358 
<212> DNA 

<213> Corynebacterium glutainicum 



<220> 
<221> CDS 

<222> (101) . . (2335) 
<223> RXN02085 



<400> 103 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 60 



gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 115 

Met Thr Ser Asn Phe 

1 5 



tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 
Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly Ala Lys Arg Glu Leu 
10 15 20 



163 



aag ttc gcg etc gaa ggc tac tgg aat gga tea att gaa ggt cgc gaa 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser lie Glu Gly Arg Glu 
25 30 35 



211 



ctt gcg cag ace gee cgc caa ttg gtc aac act gca teg gat tct ttg 
Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 
40 45 50 



259 



tct gga ttg gat tec gtt ccg ttt gca gga cgt tec tac tac gae gca 307 
Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 
55 60 65 



atg etc gat acc gee get att ttg ggt gtg ctg ccg gag cgt ttt gat 355 
Met Leu Asp Thr Ala Ala He Leu Gly Val Leu Pro Glu Arg Phe Asp 
70 75 80 85 



gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gae cgc 403 
Asp He Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp He Asp Arg 
90 95 100 



tac ttt ggc get get cgc ggt act gag ace ctg cct gca cag gca atg 451 
Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 
105 110 115 



acc aag tgg ttt gat acc aac tac cac tac etc gtg ccg gag ttg tct 499 
Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 
120 125 130 



gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 
Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu He Glu Asp Leu 
135 140 145 
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cgt tgc cag cag gtt cgt ggc gtt aat gcc cgc cct gtt ctg gtt ggt 595 

Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 

150 155 160 165 

cca ctg act ttc ctt tec ctt get cgc acc act gat ggt tec aat cct 643 

Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 

170 175 180 

ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cgc etc ate aag 691 

Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu lie Lys 

185 190 195 

tct ttc gat act gag tgg gtt cag ate gat gag cct gcg ttg gtc ace 739 

Ser Phe Asp Thr Glu Trp Val Gin lie Asp Glu Pro Ala Leu Val Thr 

200 205 210 

gat gtt get cct gag gtt ttg gag cag gtc cgc get ggt tac acc act 787 

Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg Ala Gly Tyr Thr Thr 

215 220 225 

ttg get aag cgc gat ggc gtg ttt gtc aat act tac ttc ggc tct ggc 835 

Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 

230 235 240 245 

gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc gcg att ggc 883 

Asp Gin Ala Leu Asn Thr Leu Ala Gly lie Gly Leu Gly Ala lie Gly 

250 255 260 

gtt gae ttg gtc acc cat ggc gtc act gag ctt get gcg tgg aag ggt 931 

Val Asp Leu Val Thr His Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 

265 270 275 

gag gag ctg ctg gtt gcg ggc ate gtt gat ggt cgt aac att tgg cgc 979 

Glu Glu Leu Leu Val Ala Gly lie Val Asp Gly Arg Asn lie Trp Arg 

280 285 290 

acc gae ctg tgt get get ctt get tec ctg aag cgc ctg gca get cgc 1027 

Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys Arg Leu Ala Ala Arg 

295 300 305 

ggc cca ate gca gtg tct acc tct tgt tea ctg ctg cac gtt cct tac 1075 

Gly Pro lie Ala Val Ser Thr Ser Cys Ser Leu Leu His Val Pro Tyr 

310 315 320 325 

acc etc gag get gag aac att gag cct gag gtc cgc gae tgg ctt gcc 1123 

Thr Leu Glu Ala Glu Asn lie Glu Pro Glu Val Arg Asp Trp Leu Ala 

330 335 340 

ttc ggc teg gag aag ate acc gag gtc aag ctg ctt gcc gae gcc eta 1171 

Phe Gly Ser Glu Lys lie Thr Glu Val Lys Leu Leu Ala Asp Ala Leu 

345 350 355 

gee ggc aac ate gae gcg get gcg ttc gat gcg gcg tec gca gca att 1219 

Ala Gly Asn lie Asp Ala Ala Ala Phe Asp Ala Ala Ser Ala Ala lie 

360 365 370 

get tct cga cgc acc tec cca cgc ace gca cca ate acg cag gaa etc 1267 

Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro lie Thr Gin Glu Leu 

375 380 385 
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cct ggc cgt age cgt gga tec ttc gac act cgt gtt acg ctg cag gag 1315 
Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg Val Thr Leu Gin Glu 
390 395 400 405 

aag tea ctg gag ctt cca get ctg cca ace aec acc att ggt tct ttc 1363 
Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr Thr lie Gly Ser Phe 
410 415 420 

cca cag aec cca tec att cgt tct get cgc get cgt ctg cgc aag gaa 1411 
Pro Gin Thr Pro Ser lie Arg Ser Ala Arg Ala Arg Leu Arg Lys Glu 
425 430 435 

tec ate act ttg gag cag tac gaa gag gca atg cgc gaa gaa ate gat 1459 
Ser lie Thr Leu Glu Gin Tyr Glu Glu Ala Met Arg Glu Glu lie Asp 
440 445 450 

ctg gtc ate gee aag cag gaa gaa ctt ggt ctt gat gtg ttg gtt cac 1507 
Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 
455 460 465 

ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 1555 
Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 
470 475 480 485 

gac ggt ttc etc tea acc gee aac ggc tgg gtc caa age tac ggc tec 1603 
Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 
490 495 500 

cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 1651 
Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 
505 510 515 

cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 1699 
Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 
520 525 530 

cat gtc aag gga atg etc ace ggt cca gtc ace ate ctt gca tgg tec 1747 
His Val Lys Gly Met Leu Thr Gly Pro Val Thr lie Leu Ala Trp Ser 
535 540 545 

ttc gtt cgc gat gat cag ceg ctg get acc act get gac cag gtt gca 1795 
Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 
550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 1843 
Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie Glu Ala Gly Ala Lys 
570 575 580 

ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg ccg eta cga 1891 
lie lie Gin Val Asp Glu Pro Ala lie Arg Glu Leu Leu Pro Leu Arg 
585 590 595 

gac gtc gat aag cct gcc tac ctg cag tgg tec gtg gac tec ttc cgc 1939 
Asp Val Asp Lys Pro Ala Tyr Leu Gin Trp Ser Val Asp Ser Phe Arg 
600 605 610 

ctg gcg act gcc ggc gca ccc gac gac gtc caa ate cac acc cac atg 1987 
Leu Ala Thr Ala Gly Ala Pro Asp Asp Val Gin He His Thr His Met 
615 620 625 



tgc tac tee gag ttc aac gaa gtg ate tec teg gtc ate gcg ttg gat 



2035 
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Cys Tyr Ser Glu Phe Asn Glu Val lie Ser Ser Val lie Ala Leu Asp 
630 635 640 645 

gcc gat gtc acc acc ate gaa gca gca cgt tec gac atg cag gtc etc 2083 
Ala Asp Val Thr Thr lie Glu Ala Ala Arg Ser Asp Met Gin Val Leu 
650 655 660 

get get etg aaa tet tee gge ttc gag etc ggc gte gga ect ggt gtg 2131 
Ala Ala Leu Lys Ser Ser Gly Phe Glu Leu Gly Val Gly Pro Gly Val 
665 670 675 

tgg gat ate cac tec ccg cge gtt cct tee gcg eag aaa gtg gae ggt 2179 
Trp Asp lie His Ser Pro Arg Val Pro Ser Ala Gin Lys Val Asp Gly 
680 685 690 

etc etc gag get gca etg eag tee gtg gat cct cgc cag ctg tgg gtc 2227 
Leu Leu Glu Ala Ala Leu Gin Ser Val Asp Pro Arg Gin Leu Trp Val 
695 700 705 

aac oca gac tgt ggt ctg aag acc cgt gga tgg cea gaa gtg gaa get 2275 
Asn Pro Asp Cys Gly Leu Lys Thr Arg Gly Trp Pro Glu Val Glu Ala 
710 ' 715 720 725 

tec eta aag gtt etc gtt gag tec get aag cag get cgt gag aaa ate 2323 
Ser Leu Lys Val Leu Val Glu Ser Ala Lys Gin Ala Arg Glu Lys lie 
730 735 740 

gga gca act ate taaattgggt taccgctagg aac 2358 
Gly Ala Thr He 
745 



<210> 104 
<211> 745 
<212> PRT 

<213> Corynebacterium glutaiuicum 
<400> 104 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly 
15 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 
20 25 30 

He Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
35 40 45 

Ala Ser Asp Ser Leu Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg 
50 55 60 

Ser Tyr Tyr Asp Ala Met Leu Asp Thr Ala Ala He Leu Gly Val Leu 
65 70 75 80 

Pro Glu Arg Phe Asp Asp He Ala Asp His Glu Asn Asp Gly Leu Pro 
85 90 95 

Leu Trp He Asp Arg Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu 
100 105 110 



Pro Ala Gin Ala Met Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu 
115 120 125 
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Val Pro Glu Leu 
130 

Leu lie Glu Asp 
145 

Pro Val Leu Val 



Asp Gly Ser Asn 
180 

Glu Arg Leu lie 
195 

Pro Ala Leu Val 
210 

Ala Gly Tyr Thr 
225 

Tyr Phe Gly Ser 



Leu Gly Ala lie 
260 

Ala Ala Trp Lys 
275 

Arg Asn lie Trp 
290 

Arg Leu Ala Ala 
305 

Leu His Val Pro 



Arg Asp Trp Leu 
340 

Leu Ala Asp Ala 
355 

Ala Ser Ala Ala 
370 

lie Thr Gin Glu 
385 

Val Thr Leu Gin 



Thr He Gly Ser 
420 

Arg Leu Arg Lys 
435 



Ser Ala Asp Thr 
135 

Leu Arg Cys Gin 
150 

Gly Pro Leu Thr 
165 

Pro Leu Asp His 



Lys Ser Phe Asp 
200 

Thr Asp Val Ala 
215 

Thr Leu Ala Lys 
230 

Gly Asp Gin Ala 

245 

Gly Val Asp Leu 



Gly Glu Glu Leu 

280 

Arg Thr Asp Leu 
295 

Arg Gly Pro He 
310 

Tyr Thr Leu Glu 
325 

Ala Phe Gly Ser 



Leu Ala Gly Asn 
350 

He Ala Ser Arg 
375 

Leu Pro Gly Arg 
390 

Glu Lys Ser Leu 
405 

Phe Pro Gin Thr 



Glu Ser He Thr 
440 



Arg Phe Val Leu 
140 

Gin Val Arg Gly 
155 

Phe Leu Ser Leu 
170 

Leu Pro Ala Leu 
185 

Thr Glu Trp Val 



Pro Glu Val Leu 
220 

Arg Asp Gly Val 
235 

Leu Asn Thr Leu 
250 

Val Thr His Gly 
265 

Leu Val Ala Gly 



Cys Ala Ala Leu 
300 

Ala Val Ser Thr 
315 

Ala Glu Asn He 
330 

Glu Lys He Thr 
345 

He Asp Ala Ala 



Arg Thr Ser Pro 
380 

Ser Arg Gly Ser 
395 

Glu Leu Pro Ala 
410 

Pro Ser He Arg 
425 

Leu Glu Gin Tyr 



Asp Ala Ser Ala 



Val Asn Ala Arg 
160 

Ala Arg Thr Thr 

175 

Phe Glu Val Tyr 
190 

Gin He Asp Glu 
205 

Glu Gin Val Arg 



Phe Val Asn Thr 
240 

Ala Gly He Gly 
255 

Val Thr Glu Leu 
270 

He Val Asp Gly 
285 

Ala Ser Leu Lys 



Ser Cys Ser Leu 
320 

Glu Pro Glu Val 
335 

Glu Val Lys Leu 
350 

Ala Phe Asp Ala 
365 

Arg Thr Ala Pro 



Phe Asp Thr Arg 
400 

Leu Pro Thr Thr 
415 

Ser Ala Arg Ala 
430 

Glu Glu Ala Met 
445 
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Arg Glu Glu lie Asp Leu Val lie Ala Lys Gin Glu Glu Leu Gly Leu 
450 455 460 

Asp Val Leu Val His Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr 
465 470 475 480 

Phe Ser Glu Leu Leu Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val 
485 490 495 

Gin Ser Tyr Gly Ser Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn 
500 505 510 

Val Ser Arg Pro Ala Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin 
515 520 525 

Ser Leu Thr Gin Lys His Val Lys Gly Met Leu Thr Gly Pro Val Thr 
530 535 540 

lie Leu Ala Trp Ser Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr 
545 550 555 560 

Ala Asp Gin Val Ala Leu Ala Leu Arg Asp Glu lie Asn Asp Leu lie 
565 570 575 

Glu Ala Gly Ala Lys lie lie Gin Val Asp Glu Pro Ala lie Arg Glu 
580 585 590 

Leu Leu Pro Leu Arg Asp Val Asp Lys Pro Ala Tyr Leu Gin Trp Ser 
595 600 605 

Val Asp Ser Phe Arg Leu Ala Thr Ala Gly Ala Pro Asp Asp Val Gin 
610 615 620 

lie His Thr His Met Cys Tyr Ser Glu Phe Asn Glu Val lie Ser Ser 
625 630 635 640 

Val lie Ala Leu Asp Ala Asp Val Thr Thr lie Glu Ala Ala Arg Ser 
645 650 655 

Asp Met Gin Val Leu Ala Ala Leu Lys Ser Ser Gly Phe Glu Leu Gly 
660 665 670 

Val Gly Pro Gly Val Trp Asp lie His Ser Pro Arg Val Pro Ser Ala 
675 680 685 

Gin Lys Val Asp Gly Leu Leu Glu Ala Ala Leu Gin Ser Val Asp Pro 
690 695 700 

Arg Gin Leu Trp Val Asn Pro Asp Cys Gly Leu Lys Thr Arg Gly Trp 
705 710 715 720 

Pro Glu Val Glu Ala Ser Leu Lys Val Leu Val Glu Ser Ala Lys Gin 
725 730 735 

Ala Arg Glu Lys lie Gly Ala Thr He 



740 



745 



<210> 105 
<211> 1923 
<212> DNA 
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9 



<213> Corynebacterium glutainicum 



<220> 
<221> CDS 

<222> (101) . . (1900) 
<223> FRXA02085 



<400> 105 

cacccggtga tttcgcgaac cttgaaacat cgtcagaaga ttgccgtgcg tcctagccgg 60 

gatccgcacg ttcggctcaa gcagaaagtc tttaactcac atg act tec aac ttt 115 

Met Thr Ser Asn Phe 
1 5 



tct tec act gtc get ggt ctt cct cgc ate gga gcg aag cgt gaa ctg 
Ser Ser Thr Val Ala Gly Leu Pro Arg lie Gly Ala Lys Arg Glu Leu 
10 15 20 



163 



aag ttc gcg etc gaa ggc tae tgg aat gga tea att gaa ggt cge gaa 
Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser He Glu Gly Arg Glu 
25 30 35 



211 



ctt gcg cag ace gcc cgc caa ttg gtc aac act gca teg gat tct ttg 
Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr Ala Ser Asp Ser Leu 
40 45 50 



259 



tct gga ttg gat tec gtt ceg ttt gca gga cgt tec tae tac gac gca 
Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg Ser Tyr Tyr Asp Ala 
55 60 65 



307 



atg etc gat acc gcc get att ttg ggt gtg ctg ccg gag cgt ttt gat 355 
Met Leu Asp Thr Ala Ala He Leu Gly Val Leu Pro Glu Arg Phe Asp 
70 75 80 85 



gac ate get gat cat gaa aac gat ggt etc cca ctg tgg att gac cgc 403 
Asp He Ala Asp His Glu Asn Asp Gly Leu Pro Leu Trp He Asp Arg 
90 95 100 



tac ttt ggc get get cgc ggt act gag ace ctg cct gca cag gca atg 
Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu Pro Ala Gin Ala Met 
105 110 115 



451 



acc aag tgg ttt gat acc aac tac cac tac etc gtg ccg gag ttg tct 
Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu Val Pro Glu Leu Ser 
120 125 130 



499 



gcg gat aca cgt ttc gtt ttg gat gcg tec gcg ctg att gag gat etc 547 
Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala Leu He Glu Asp Leu 
135 140 145 



cgt tgc cag cag gtt cgt ggc gtt aat gcc cgc cct gtt ctg gtt ggt 595 
Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg Pro Val Leu Val Gly 
150 155 160 165 



cca ctg act ttc ctt tec ctt get cgc acc act gat ggt tec aat cct 
Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr Asp Gly Ser Asn Pro 
170 175 180 



643 



ttg gat cac ctg cct gca ctg ttt gag gtc tac gag cge etc ate aag 
Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr Glu Arg Leu He Lys 
185 190 195 



691 



151 
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tct ttc gat act gag tgg gtt cag ate gat gag cct gcg ttg gtc acc 739 
Ser Phe Asp Thr Glu Trp Val Gin lie Asp Glu Pro Ala Leu Val Thr 
200 205 210 

gat gtt get cct gag gtt ttg gag cag gtc cgc get ggt tac acc act 787 
Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg Ala Gly Tyr Thr Thr 
215 220 225 

ttg get aag cgc gat ggc gtg ttt gtc aat act tac ttc ggc tct ggc 835 
Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr Tyr Phe Gly Ser Gly 
230 235 240 245 

gat cag gcg ctg aac act ctt gcg ggc ate ggc ctt ggc geg att ggc 883 
Asp Gin Ala Leu Asn Thr Leu Ala Gly lie Gly Leu Gly Ala lie Gly 
250 255 260 

gtt gac ttg gtc acc cat ggc gtc act gag ctt get gcg tgg aag ggt 931 
Val Asp Leu Val Thr His Gly Val Thr Glu Leu Ala Ala Trp Lys Gly 
265 270 275 

gag gag ctg ctg gtt gcg ggc ate gtt gat ggt cgt aac att tgg cgc 97 9 
Glu Glu Leu Leu Val Ala Gly lie Val Asp Gly Arg Asn lie Trp Arg 
280 285 290 

acc gac ctg tgt get get ctt get tec ctg aag cgc ctg gea get ego 1027 
Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys Arg Leu Ala Ala Arg 
295 300 305 

ggc cca ate gea gtg tct acc tct tgt tea ctg ctg cac gtt cct tac 1075 
Gly Pro lie Ala Val Ser Thr Ser Cys Ser Leu Leu His Val Pro Tyr 
310 315 320 325 

acc etc gag get gag aac att gag cct gag gtc cgc gac tgg ctt gee 1123 
Thr Leu Glu Ala Glu Asn lie Glu Pro Glu Val Arg Asp Trp Leu Ala 
330 335 340 

ttc ggc teg gag aag ate acc gag gtc aag ctg ctt gcc gac gcc eta 1171 
Phe Gly Ser Glu Lys lie Thr Glu Val Lys Leu Leu Ala Asp Ala Leu 
345 350 355 

gee ggc aac ate gac gcg get gcg ttc gat gcg gcg tec gea gea att 1219 
Ala Gly Asn lie Asp Ala Ala Ala Phe Asp Ala Ala Ser Ala Ala lie 
360 365 370 

get tct ega cgc acc tec cca cgc acc gea cca ate acg cag gaa etc 1267 
Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro He Thr Gin Glu Leu 
375 380 385 

cct ggc cgt age cgt gga tec ttc gac act cgt gtt acg ctg cag gag 1315 
Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg Val Thr Leu Gin Glu 
390 395 400 405 

aag tea ctg gag ctt cca get ctg cca acc acc ace att ggt tct ttc 1363 
Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr Thr lie Gly Ser Phe 
410 415 420 

cca cag acc cca tec att cgt tct get cgc get cgt ctg cgc aag gaa 1411 
Pro Gin Thr Pro Ser He Arg Ser Ala Arg Ala Arg Leu Arg Lys Glu 
425 430 435 
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tec ate aet ttg gag cag tac gaa gag gca atg cgc gaa gaa ate gat 1459 
Ser He Thr Leu Glu Gin Tyr Glu Glu Ala Met Arg Glu Glu He Asp 
440 445 450 

ctg gtc ate gcc aag cag gaa gaa ctt ggt ctt gat gtg ttg gtt cac 1507 
Leu Val He Ala Lys Gin Glu Glu Leu Gly Leu Asp Val Leu Val His 
455 460 465 

ggt gag cca gag cgc aac gac atg gtt cag tac ttc tct gaa ctt etc 1555 
Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr Phe Ser Glu Leu Leu 
470 475 480 485 

gac ggt ttc etc tea acc gcc aac gge tgg gtc caa age tac ggc tec 1603 
Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val Gin Ser Tyr Gly Ser 
490 495 500 

cgc tgt gtt cgt cct cca gtg ttg ttc gga aac gtt tec cgc cca gcg 1651 
Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn Val Ser Arg Pro Ala 
505 510 515 

cca atg act gtc aag tgg ttc cag tac gca cag age ctg acc cag aag 1699 
Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin Ser Leu Thr Gin Lys 
520 525 530 

cat gtc aag gga atg etc ace ggt cca gtc acc ate ctt gca tgg tec 1747 
His Val Lys Gly Met Leu Thr Gly Pro Val Thr He Leu Ala Trp Ser 
535 540 545 

ttc gtt cgc gat gat cag ccg ctg get ace act get gac cag gtt gca 1795 
Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr Ala Asp Gin Val Ala 
550 555 560 565 

ctg gca ctg cgc gat gaa att aac gat etc ate gag get ggc gcg aag 1843 
Leu Ala Leu Arg Asp Glu He Asn Asp Leu He Glu Ala Gly Ala Lys 
570 575 580 

ate ate cag gtg gat gag cct gcg att cgt gaa ctg ttg cec get acg 1891 
He He Gin Val Asp Glu Pro Ala He Arg Glu Leu Leu Pro Ala Thr 
585 590 595 

aga cgt cga taagcctgcc tacctgcagt ggt 1923 
Arg Arg Arg 
600 



<210> 106 
<211> 600 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 106 

Met Thr Ser Asn Phe Ser Ser Thr Val Ala Gly Leu Pro Arg He Gly 
15 10 15 

Ala Lys Arg Glu Leu Lys Phe Ala Leu Glu Gly Tyr Trp Asn Gly Ser 
20 25 30 

He Glu Gly Arg Glu Leu Ala Gin Thr Ala Arg Gin Leu Val Asn Thr 
35 40 45 



Ala Ser Asp Ser Leu Ser Gly Leu Asp Ser Val Pro Phe Ala Gly Arg 
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AJ^D 

W 



50 55 60 



Ser Tyr Tyr Asp Ala Met Leu Asp Thr Ala Ala lie Leu Gly Val Leu 
65 70 75 . 80 

Pro Glu Arg Phe Asp Asp lie Ala Asp His Glu Asn Asp Gly Leu Pro 
85 90 95 

Leu Trp lie Asp Arg Tyr Phe Gly Ala Ala Arg Gly Thr Glu Thr Leu 
100 105 110 

Pro Ala Gin Ala Met Thr Lys Trp Phe Asp Thr Asn Tyr His Tyr Leu 
115 120 125 

Val Pro Glu Leu Ser Ala Asp Thr Arg Phe Val Leu Asp Ala Ser Ala 
130 135 140 

Leu He Glu Asp Leu Arg Cys Gin Gin Val Arg Gly Val Asn Ala Arg 
145 150 155 160 

Pro Val Leu Val Gly Pro Leu Thr Phe Leu Ser Leu Ala Arg Thr Thr 
165 170 175 

Asp Gly Ser Asn Pro Leu Asp His Leu Pro Ala Leu Phe Glu Val Tyr 
180 185 190 

Glu Arg Leu He Lys Ser Phe Asp Thr Glu Trp Val Gin He Asp Glu 
195 200 205 

Pro Ala Leu Val Thr Asp Val Ala Pro Glu Val Leu Glu Gin Val Arg 
210 215 220 

Ala Gly Tyr Thr Thr Leu Ala Lys Arg Asp Gly Val Phe Val Asn Thr 
225 230 235 240 

Tyr Phe Gly Ser Gly Asp Gin Ala Leu Asn Thr Leu Ala Gly He Gly 
245 250 255 

Leu Gly Ala He Gly Val Asp Leu Val Thr His Gly Val Thr Glu Leu 
260 265 270 

Ala Ala Trp Lys Gly Glu Glu Leu Leu Val Ala Gly He Val Asp Gly 
275 280 285 

Arg Asn He Trp Arg Thr Asp Leu Cys Ala Ala Leu Ala Ser Leu Lys 
290 295 300 

Arg Leu Ala Ala Arg Gly Pro He Ala Val Ser Thr Ser Cys Ser Leu 
305 310 315 320 

Leu His Val Pro Tyr Thr Leu Glu Ala Glu Asn He Glu Pro Glu Val 
325 330 335 

Arg Asp Trp Leu Ala Phe Gly Ser Glu Lys He Thr Glu Val Lys Leu 
340 345 350 

Leu Ala Asp Ala Leu Ala Gly Asn He Asp Ala Ala Ala Phe Asp Ala 
355 360 365 

Ala Ser Ala Ala He Ala Ser Arg Arg Thr Ser Pro Arg Thr Ala Pro 
370 375 380 



154 



Docket No.:BGI-121CP2 



He Thr Gin Glu Leu Pro Gly Arg Ser Arg Gly Ser Phe Asp Thr Arg 
385 390 395 400 

Val Thr Leu Gin Glu Lys Ser Leu Glu Leu Pro Ala Leu Pro Thr Thr 
405 410 415 

Thr He Gly Ser Phe Pro Gin Thr Pro Ser He Arg Ser Ala Arg Ala 
420 425 430 

Arg Leu Arg Lys Glu Ser He Thr Leu Glu Gin Tyr Glu Glu Ala Met 
435 440 445 

Arg Glu Glu He Asp Leu Val He Ala Lys Gin Glu Glu Leu Gly Leu 
450 455 460 

Asp Val Leu Val His Gly Glu Pro Glu Arg Asn Asp Met Val Gin Tyr 
465 470 475 480 

Phe Ser Glu Leu Leu Asp Gly Phe Leu Ser Thr Ala Asn Gly Trp Val 
485 490 495 

Gin Ser Tyr Gly Ser Arg Cys Val Arg Pro Pro Val Leu Phe Gly Asn 
500 505 510 

Val Ser Arg Pro Ala Pro Met Thr Val Lys Trp Phe Gin Tyr Ala Gin 
515 520 525 

Ser Leu Thr Gin Lys His Val Lys Gly Met Leu Thr Gly Pro Val Thr 
530 535 540 

He Leu Ala Trp Ser Phe Val Arg Asp Asp Gin Pro Leu Ala Thr Thr 
545 550 555 560 

Ala Asp Gin Val Ala Leu Ala Leu Arg Asp Glu He Asn Asp Leu He 
565 570 575 

Glu Ala Gly Ala Lys He He Gin Val Asp Glu Pro Ala He Arg Glu 
580 585 590 

Leu Leu Pro Ala Thr Arg Arg Arg 
595 600 



<210> 107 
<211> 603 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (580) 

<223> FRXA02086 

<400> 107 

gatgatcagc cgctggctac cactgctgac caggttgcac tggcactgcg cgatgaaatt 60 

aacgatctca tcgaggctgg cgcgaagatc atccaggtgg atg age ctg cga ttc 115 

Met Ser Leu Arg Phe 
1 5 
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163 



gtg aac tgt tgc ccg eta cga gac gtc gat aag cct gcc tac ctg cag 
Val Asn Cys Cys Pro Leu Arg Asp Val Asp Lys Pro Ala Tyr Leu Gin 
10 15 20 

tgg tec gtg gac tec ttc cgc ctg gcg act gcc ggc gca ccc gac gac 211 
Trp Ser Val Asp Ser Phe Arg Leu Ala Thr Ala Gly Ala Pro Asp Asp 
25 30 35 

gtc caa ate cac acc eac atg tgc tac tec gag ttc aac gaa gtg ate 259 
Val Gin He His Thr His Met Cys Tyr Ser Glu Phe Asn Glu Val He 
40 45 50 

tec teg gtc ate gcg ttg gat gcc gat gtc ace acc ate gaa gca gca 
Ser Ser Val He Ala Leu Asp Ala Asp Val Thr Thr He Glu Ala Ala 
55 60 65 

cgt tec gac atg cag gtc etc get get ctg aaa tet tec ggc ttc gag 
Arg Ser Asp Met Gin Val Leu Ala Ala Leu Lys Ser Ser Gly Phe Glu 
70 75 80 85 

etc ggc gtc gga cet ggt gtg tgg gat ate cac tee ccg cgc gtt cct 
Leu Gly Val Gly Pro Gly Val Trp Asp He His Ser Pro Arg Val Pro 
90 95 100 

tee gcg cag aaa gtg gac ggt etc etc gag get gca ctg cag tee gtg 
Ser Ala Gin Lys Val Asp Gly Leu Leu Glu Ala Ala Leu Gin Ser Val 
105 110 115 

gat cct cgc cag ctg tgg gtc aac cca gac tgt ggt ctg aag acc cgt 
Asp Pro Arg Gin Leu Trp Val Asn Pro Asp Cys Gly Leu Lys Thr Arg 
120 125 130 

gga tgg cca gaa gtg gaa get tec eta aag gtt etc gtt gag tec get 
Gly Trp Pro Glu Val Glu Ala Ser Leu Lys Val Leu Val Glu Ser Ala 
135 140 145 

aag cag get cgt gag aaa ate gga gca act ate taaattgggt taeegetagg 600 
Lys Gin Ala Arg Glu Lys He Gly Ala Thr He 
150 155 160 



307 



355 



403 



451 



499 



547 



aac 



603 



<210> 108 
<211> 160 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 108 

Met Ser Leu Arg Phe Val Asn Cys Cys Pro Leu Arg Asp Val Asp Lys 
15 10 15 

Pro Ala Tyr Leu Gin Trp Ser Val Asp Ser Phe Arg Leu Ala Thr Ala 
20 25 30 

Gly Ala Pro Asp Asp Val Gin He His Thr His Met Cys Tyr Ser Glu 
35 40 45 

Phe Asn Glu Val He Ser Ser Val He Ala Leu Asp Ala Asp Val Thr 
50 55 60 
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Thr lie Glu Ala Ala Arg Ser Asp Met Gin Val Leu Ala Ala Leu Lys 
65 70 75 80 

Ser Ser Gly Phe Glu Leu Gly Val Gly Pro Gly Val Trp Asp lie His 
85 90 95 

Ser Pro Arg Val Pro Ser Ala Gin Lys Val Asp Gly Leu Leu Glu Ala 
100 105 110 

Ala Leu Gin Ser Val Asp Pro Arg Gin Leu Trp Val Asn Pro Asp Cys 
115 120 125 

Gly Leu Lys Thr Arg Gly Trp Pro Glu Val Glu Ala Ser Leu Lys Val 
130 135 140 

Leu Val Glu Ser Ala Lys Gin Ala Arg Glu Lys lie Gly Ala Thr lie 
145 150 155 160 



<210> 109 
<211> 1326 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1303) 
<223> RXN02648 

<400> 109 

atgaataaaa ttccgggtgc agtgaccgta ggtgaggtaa acgcggttag agtcgaatga 60 

gagtttgata ctttctttcg acttttagat tggattttca atg age cag aac cgc 115 

Met Ser Gin Asn Arg 
1 5 

ate agg ace aet cac gtt ggt tec ttg ccc cgt acc cca gag eta ctt 163 
lie Arg Thr Thr His Val Gly Ser Leu Pro Arg Thr Pro Glu Leu Leu 
10 15 20 

gat gea aac ate aag cgt tct aac ggt gag att ggg gag gag gaa ttc 211 
Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie Gly Glu Glu Glu Phe 
25 30 35 

ttc cag att ctg cag tct tct gta gat gae gtg ate aag cgc cag gtt 259 
Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val lie Lys Arg Gin Val 
40 45 50 

gac ctg ggt ate gae ate ctt aac gag ggc gaa tac ggc cac gtc acc 307 
Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 

tec ggt gea gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 355 
Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 
70 75 80 85 

ctg ggc gga ctg acc atg acc gat acc gac cgt tgg gca age cag gaa 403 
Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 
90 95 100 



gca gtg cgt tec acc cct ggc aac ate gag ctg acc age ttc tct gat 



451 
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Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu Thr Ser Phe Ser Asp 
105 110 115 

cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 499 
Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 
120 125 130 

ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 547 
Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 
135 140 145 

cct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 595 
Pro lie Thr Tyr lie Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 
150 155 160 165 

ctg aag aag ggc atg aac gca gcg gga get acc gac ggc ttc gtt gca 643 
Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 
170 175 180 

gca eta tec eca gga tct gca get ega ttg acc aac aag ttc tac gac 691 
Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 
185 190 195 

act gat gaa gaa gtc gtc gca gca tgt get gat gcg ctt tec cag gaa 739 
Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 
200 205 210 

tac aag ate ate ace gat gca ggt ctg acc gtt cag etc gac gca ceg 787 
Tyr Lys lie lie Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala Pro 
215 220 225 

gac ttg gca gaa gca tgg gat cag ate aac cca gag cca age gtg aag 835 
Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro Glu Pro Ser Val Lys 
230 235 240 245 

gat tac ttg gac tgg ate ggt aca cgc ate gat gee ate aac agt gca 883 
Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp Ala lie Asn Ser Ala 
250 255 260 

gtg aag ggc ctt cca aag gaa cag acc cgc ctg cac ate tgc tgg ggc 931 
Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His lie Cys Trp Gly 
265 270 275 

tct tgg cac gga cca cac gtc act gac ate cca ttc ggt gac ate att 979 
Ser Trp His Gly Pro His Val Thr Asp lie Pro Phe Gly Asp lie lie 
280 285 290 

ggt gag ate ctg cgc gca gag gtc ggt ggc ttc tec ttc gaa ggc gca 1027 
Gly Glu lie Leu Arg Ala Glu Val Gly Gly Phe Ser Phe Glu Gly Ala 
295 300 305 

tct cct cgt cac gca cac gag tgg cgt gta tgg gaa gaa aac aag ctt 1075 
Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu Asn Lys Leu 
310 315 320 325 

cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac tec ate aac 1123 
Pro Glu Gly Ser Val lie Tyr Pro Gly Val Val Ser His Ser lie Asn 
330 335 340 

get gtg gag cac cca cgc ctg gtt get gat cgt ate gtt cag ttc gee 1171 
Ala Val Glu His Pro Arg Leu Val Ala Asp Arg lie Val Gin Phe Ala 
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345 350 355 



aag ctt gtt ggc cct gag aac gtc att gcg tec act gac tgt ggt ctg 1219 
Lys Leu Val Gly Pro Glu Asn Val lie Ala Ser Thr Asp Cys Gly Leu 
360 365 370 

ggc gga cgt ctg cat tec cag ate gca tgg gca aag ctg gag tec eta 1267 
Gly Gly Arg Leu His Ser Gin lie Ala Trp Ala Lys Leu Glu Ser Leu 
375 380 385 

gta gag ggc get cgc att gca tea aag gaa ctg ttc taagctagae 1313 
Val Glu Gly Ala Arg lie Ala Ser Lys Glu Leu Phe 
390 395 400 

aacgagggtt get 1326 



<210> 110 
<211> 401 
<212> PRT 

<213> Corynebaeterium glutamicum 
<400> 110 

Met Ser Gin Asn Arg He Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn He Lys Arg Ser Asn Gly Glu He 
20 25 30 

Gly Glu Glu Glu Phe Phe Gin He Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 

He Lys Arg Gin Val Asp Leu Gly He Asp He Leu Asn Glu Gly Glu 
50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 
85 90 95 

Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu 
100 105 110 

Thr Ser Phe Ser Asp Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr 
115 120 125 

Glu Asp Pro Val Ser Gly He Phe Thr Gly Arg Ala Ser Val Gly Asn 
130 135 140 

Pro Glu Phe Thr Gly Pro He Thr Tyr He Gly Gin Glu Glu Thr Gin 
145 150 155 160 

Thr Asp Val Asp Leu Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr 
165 170 175 

Asp Gly Phe Val Ala Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr 
180 185 190 



Asn Lys Phe Tyr Asp Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp 
195 200 205 
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Ala Leu Ser Gin Glu Tyr Lys lie lie Thr Asp Ala Gly Leu Thr Val 
210 215 220 

Gin Leu Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin lie Asn Pro 
225 230 235 240 

Glu Pro Ser Val Lys Asp Tyr Leu Asp Trp lie Gly Thr Arg lie Asp 
245 250 255 

Ala lie Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu 
260 265 270 

His lie Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp lie Pro 
275 280 285 

Phe Gly Asp lie He Gly Glu He Leu Arg Ala Glu Val Gly Gly Phe 
290 295 300 

Ser Phe Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp 
305 310 315 320 

Glu Glu Asn Lys Leu Pro Glu Gly Ser Val He Tyr Pro Gly Val Val 
325 330 335 

Ser His Ser He Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg 
340 345 350 

He Val Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val He Ala Ser 
355 360 365 

Thr Asp Cys Gly Leu Gly Gly Arg Leu His Ser Gin He Ala Trp Ala 
370 375 380 

Lys Leu Glu Ser Leu Val Glu Gly Ala Arg He Ala Ser Lys Glu Leu 
385 390 ~ 395 400 

Phe 



<210> 111 
<211> 548 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (525) 

<223> FRXA02648 

<400> 111 

gac gca ccg gac ttg gca gaa gca tgg gat cag ate aac cca gag cca 48 

Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin He Asn Pro Glu Pro 
15 10 15 

age gtg aag gat tac ttg gac tgg ate ggt aca cge ate gat gee ate 96 
Ser Val Lys Asp Tyr Leu Asp Trp He Gly Thr Arg He Asp Ala He 
20 25 30 



aac agt gca gtg aag ggc ctt cca aag gaa cag acc cgc ctg cac ate 144 
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Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His lie 
35 40 45 

tgc tgg ggc tct tgg cac gga cca cac gtc act gac ate cca ttc ggt 192 
Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp lie Pro Phe Gly 
50 55 60 

gac ate att ggt gag ate etg egc gca gag gtc ggt ggc ttc tec ttc 240 
Asp lie lie Gly Glu lie Leu Arg Ala Glu Val Gly Gly Phe Ser Phe 
65 70 75 80 

gaa ggc gca tct cet cgt cac gca cac gag tgg cgt gta tgg gaa gaa 288 
Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu 
85 90 95 

aac aag ctt cct gaa ggc tct gtt ate tac cct ggt gtt gtg tct cac 336 
Asn Lys Leu Pro Glu Gly Ser Val lie Tyr Pro Gly Val Val Ser His 
100 105 110 

tec ate aac get gtg gag cac cca cgc ctg gtt get gat cgt ate gtt 384 
Ser lie Asn Ala Val Glu His Pro Arg Leu Val Ala Asp Arg He Val 
115 120 125 

cag ttc gee aag ctt gtt ggc cct gag aac gtc att gcg tec act gac 432 
Gin Phe Ala Lys Leu Val Gly Pro Glu Asn Val He Ala Ser Thr Asp 
130 135 140 

tgt ggt ctg ggc gga cgt ctg cat tec cag ate gca tgg gca aag ctg 480 
Cys Gly Leu Gly Gly Arg Leu His Ser Gin He Ala Trp Ala Lys Leu 
145 150 155 160 

gag tec eta gta gag ggc get cgc att gca tea aag gaa ctg ttc 525 
Glu Ser Leu Val Glu Gly Ala Arg He Ala Ser Lys Glu Leu Phe 
165 170 175 

taagctagac aacgagggtt get 548 



<210> 112 
<211> 175 
<212> PRT 

<213> Corynebacterium glutamicura 
<400> 112 

Asp Ala Pro Asp Leu Ala Glu Ala Trp Asp Gin He Asn Pro Glu Pro 
15 10 15 

Ser Val Lys Asp Tyr Leu Asp Trp He Gly Thr Arg He Asp Ala He 
20 25 30 

Asn Ser Ala Val Lys Gly Leu Pro Lys Glu Gin Thr Arg Leu His He 
35 40 45 

Cys Trp Gly Ser Trp His Gly Pro His Val Thr Asp He Pro Phe Gly 
50 55 60 

Asp He He Gly Glu He Leu Arg Ala Glu Val Gly Gly Phe Ser Phe 
65 70 75 80 



Glu Gly Ala Ser Pro Arg His Ala His Glu Trp Arg Val Trp Glu Glu 
85 90 95 



161 




Asn Lys Leu Pro Glu Gly Ser Val He Tyr 
100 105 

Ser He Asn Ala Val Glu His Pro Arg Leu 
115 120 

Gin Phe Ala Lys Leu Val Gly Pro Glu Asn 
130 135 

Cys Gly Leu Gly Gly Arg Leu His Ser Gin 
145 150 

Glu Ser Leu Val Glu Gly Ala Arg He Ala 

165 170 
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Pro Gly Val Val Ser His 

110 

Val Ala Asp Arg He Val 
125 

Val He Ala Ser Thr Asp 
140 

He Ala Trp Ala Lys Leu 
155 160 

Ser Lys Glu Leu Phe 
175 




<210> 113 
<211> 784 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> FRXA02658 

<400> 113 

atgaataaaa ttccgggtgc agtgaccgta ggtgaggtaa acgcggttag agtcgaatga 60 



gagtttgata ctttctttcg acttttagat tggattttca atg age cag aac cgc 

Met Ser Gin Asn Arg 
1 5 

ate agg acc act cac gtt ggt tec ttg ccc cgt acc cca gag eta ctt 
He Arq Thr Thr His Val Gly Ser Leu Pro Arg Thr Pro Glu Leu Leu 
10 15 20 

gat gca aae ate aag cgt tct aac ggt gag att ggg gag gag gaa tte 
Asp Ala Asn He Lys Arg Ser Asn Gly Glu He Gly Glu Glu Glu Phe 
25 30 35 

ttc cag att ctg cag tct tct gta gat gac gtg ate aag cgc cag gtt 
Phe Gin He Leu Gin Ser Ser Val Asp Asp Val He Lys Arg Gin Val 
40 45 50 

gac Gtg ggt ate gac ate ctt aac gag ggc gaa tac ggc cac gtc acc 
Asp Leu Gly He Asp He Leu Asn Glu Gly Glu Tyr Gly His Val Thr 
55 60 65 

tec ggt gea gtt gac ttc ggt gca tgg tgg aac tac tec ttc acc cgc 
Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn Tyr Ser Phe Thr Arg 
70 75 80 85 

ctg ggc gga ctg acc atg acc gat ace gac cgt tgg gca age cag gaa 
Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg Trp Ala Ser Gin Glu 
90 95 100 

gca gtg cgt tec acc cct ggc aac ate gag ctg acc age ttc tct gat 
Ala Val Arg Ser Thr Pro Gly Asn He Glu Leu Thr Ser Phe Ser Asp 
105 110 115 



115 



163 



211 



259 



307 



355 



403 



451 
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cgt cgc gac cgc gca ttg ttc age gaa gca tac gag gat cca gta tct 
Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr Glu Asp Pro Val Ser 
120 125 130 



499 



ggc ate ttc acc ggt cgc get tct gtg ggc aac cca gag ttc acc gga 
Giy lie Phe Thr Gly Arg Ala Ser Val Gly Asn Pro Glu Phe Thr Gly 
135 140 145 



547 



Gct att acc tac att ggc cag gaa gaa act cag acg gat gtt gat ctg 
Pro lie Thr Tyr lie Gly Gin Glu Glu Thr Gin Thr Asp Val Asp Leu 
150 155 160 165 



595 



ctg aag aag ggc atg aac gca gcg gga gct acc gac ggc ttc gtt gca 
Leu Lys Lys Gly Met Asn Ala Ala Gly Ala Thr Asp Gly Phe Val Ala 
170 175 180 



643 



gca eta tee eea gga tet gca gct cga ttg acc aac aag ttc tac gac 
Ala Leu Ser Pro Gly Ser Ala Ala Arg Leu Thr Asn Lys Phe Tyr Asp 
185 190 195 



691 



act gat gaa gaa gtc gtc gca gca tgt gct gat gcg ctt tec cag gaa 
Thr Asp Glu Glu Val Val Ala Ala Cys Ala Asp Ala Leu Ser Gin Glu 
200 205 210 



739 



tac aag ate ate acc gat gca ggt ctg ace gtt cag etc gac gca 
Tyr Lys lie lie Thr Asp Ala Gly Leu Thr Val Gin Leu Asp Ala 
215 220 225 



784 



<210> 114 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<40Q> 114 

Met Ser Gin Asn Arg lie Arg Thr Thr His Val Gly Ser Leu Pro Arg 
15 10 15 

Thr Pro Glu Leu Leu Asp Ala Asn lie Lys Arg Ser Asn Gly Glu lie 
20 25 30 

Gly Glu Glu Glu Phe Phe Gin lie Leu Gin Ser Ser Val Asp Asp Val 
35 40 45 

lie Lys Arg Gin Val Asp Leu Gly lie Asp lie Leu Asn Glu Gly Glu 
50 55 60 

Tyr Gly His Val Thr Ser Gly Ala Val Asp Phe Gly Ala Trp Trp Asn 
65 70 75 80 

Tyr Ser Phe Thr Arg Leu Gly Gly Leu Thr Met Thr Asp Thr Asp Arg 
85 90 95 

Trp Ala Ser Gin Glu Ala Val Arg Ser Thr Pro Gly Asn lie Glu Leu 
100 105 110 

Thr Ser Phe Ser Asp Arg Arg Asp Arg Ala Leu Phe Ser Glu Ala Tyr 
115 120 125 



Glu Asp Pro Val Ser Gly lie Phe Thr Gly Arg Ala Ser Val Gly Asn 
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130 

Pro Glu Phe Thr 
145 

Thr Asp Val Asp 



Asp Gly Phe Val 
180 

Asn Lys Phe Tyr 
195 

Ala Leu Ser Gin 

210 

Gin Leu Asp Ala 
225 



135 

Gly Pro lie Thr 
150 

Leu Leu Lys Lys 
165 

Ala Ala Leu Ser 



Asp Thr Asp Glu 
200 

Glu Tyr Lys lie 
215 



140 

Tyr lie Gly Gin 
155 

Gly Met Asn Ala 

170 

Pro Gly Ser Ala 
185 

Glu Val Val Ala 



lie Thr Asp Ala 
220 



Glu Glu Thr Gin 
160 

Ala Gly Ala Thr 
175 

Ala Arg Leu Thr 
190 

Ala Cys Ala Asp 
205 

Gly Leu Thr Val 



<210> 115 
<211> 408 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (385) 

<223> RXC02238 

<400> 115 

ggcgcttagc caaaacatag agcggtaggg tatgcttatc cgattgagca acctttcccg 50 

ctcttaacac tactgtccat atacttttga aaaggtgtca gtg ace aac gtg age 115 

Val Thr Asn Val Ser 
1 5 

aac gag ace aac gcc acc aag gcc gtc ttc gat ccg oca gtg ggc att 163 
Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp Pro Pro Val Gly lie 
10 15 20 

acc get cat ccg ate gat gaa ctg ctg gat aag gtc act tec aag tac 211 
Thr Ala Pro Pro lie Asp Glu Leu Leu Asp Lys Val Thr Ser Lys Tyr 
25 30 35 

gcc etc gtg ate ttc gca gcc aag cgt geg cgc eag ate aac age ttc 259 
Ala Leu Val lie Phe Ala Ala Lys Arg Ala Arg Gin He Asn Ser Phe 
40 45 50 

tac cat cag gca gat gag gga gta ttc gag ttc ate gga cca ttg gtt 307 
Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe He Gly Pro Leu Val 
55 60 65 

act ccg cag cca ggc gaa aag cca ctt tot att get ctg cgt gag ate 355 
Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser He Ala Leu Arg Glu He 
70 75 80 85 

aat gca ggt ctg ttg gac cac gag gaa ggt taaaagacct tataacttea 405 
Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
90 95 
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9 



408 



<210> 116 
<211> 95 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 116 

Val Thr Asn Val Ser Asn Glu Thr Asn Ala Thr Lys Ala Val Phe Asp 
15 10 15 

Pro Pro Val Gly lie Thr Ala Pro Pro lie Asp Glu Leu Leu Asp Lys 
20 25 30 

Val Thr Ser Lys Tyr Ala Leu Val lie Phe Ala Ala Lys Arg Ala Arg 
35 40 45 

Gin lie Asn Ser Phe Tyr His Gin Ala Asp Glu Gly Val Phe Glu Phe 
50 55 60 

lie Gly Pro Leu Val Thr Pro Gin Pro Gly Glu Lys Pro Leu Ser lie 
65 70 75 80 

Ala Leu Arg Glu lie Asn Ala Gly Leu Leu Asp His Glu Glu Gly 
85 90 95 



<210> 117 
<211> 1827 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . , (1804) 

<223> RXC00128 

<400> 117 

ccattttccg tttggtcttg cctaaagaac cgcatggaaa ttatcgtgaa gcaccgatcc 60 

cgttgatcgc tccagagaca ccgtgggaag gggagcagca gtg agt aaa att teg 115 

Val Ser Lys He Ser 

1 5 

acg aaa ctg aag gcc etc acc gcg gtg ctg tot gtg ace act ctg gtg 163 
Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser Val Thr Thr Leu Val 
10 15 20 

get ggg tgt tec acg ctt ccg cag aac acg gat ccg caa gtg ctg cgc 211 
Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp Pro Gin Val Leu Arg 
25 30 35 

tea ttt tec ggg tec caa age aca caa gag ata gca ggg ccg acc ccg 259 
Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu He Ala Gly Pro Thr Pro 
40 45 50 



aat caa gat ccg gat ttg ttg ate cgc ggc ttc ttc age gca ggt gcg 
Asn Gin Asp Pro Asp Leu Leu lie Arg Gly Phe Phe Ser Ala Gly Ala 
55 60 65 



307 



165 
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403 



tat ccg act cag cag tat gaa gcg gcg aag gcg tat ctg acg gaa ggg 355 
Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala Tyr Leu Thr Glu Gly 
70 75 80 85 

acg cgc age acg tgg aat ccg get gcg teg act cgt att ttg gat cgc 
Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr Arg He Leu Asp Arg 
90 95 100 

att gat ctg aac act ctg cca ggt teg acg aat gcg gaa cga acg att 451 
He Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn Ala Glu Arg Thr He 
105 110 115 

gcg ate cgt gga acg cag gtc gga acg ttg etc age ggt ggc gtg tat 499 
Ala He Arg Gly Thr Gin Val Gly Thr Leu Leu Ser Gly Gly Val Tyr 
120 125 130 

cag ccg gag aat gcg gag ttt gaa get gag ate acg atg cgt egg gaa 
Gin Pro Glu Asn Ala Glu Phe Glu Ala Glu He Thr Met Arg Arg Glu 
135 140 145 

gat ggg gag tgg cgt ate gat get ttg ccg gae ggg att tta tta gag 
Asp Gly Glu Trp Arg He Asp Ala Leu Pro Asp Gly He Leu Leu Glu 
150 155 160 165 

aga aac gat ctg egg aac cat tac act ccg cac gat gtg tat ttc ttt 
Arg Asn Asd Leu Arg Asn His Tyr Thr Pro His Asp Val Tyr Phe Phe 
170 175 180 

gat cct tct ggc cag gtg ttg gtg ggg gat egg cgt tgg ttg ttc aat 
Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arg Arg Trp Leu Phe Asn 
185 150 195 

gag teg cag teg atg tec acg gtg ctg atg gee ett erg gtt aat ggt 739 
Glu Ser Gin Ser Met Ser Thr Val Leu Met Ala Leu Leu Val Asn Gly 
200 205 210 

cct teg ccg gea att tct cct ggt gtg gtc aat cag ctg tec acg gat 787 
Pro Ser Pro Ala He Ser Pro Gly Val Val Asn Gin Leu Ser Thr Asp 
215 220 225 



gcg teg ttc gtg ggg ttc aat gat ggg gag tat cag ttc act ggt ttg 
Ala Ser Phe Val Gly Phe Asn Asp Gly Glu Tyr Gin Phe Thr Gly Leu 
230 235 240 245 

gga aat ttg gat gat gat gcg cgt ttg cgt ttc gcc gcc cag gcc gtg 
Gly Asn Leu Asp Asp Asp Ala Arg Leu Arg Phe Ala Ala Gin Ala Val 
250 255 260 

tgg acg ttg gcg cat get gat gtc gea ggc cec tac act ttg gtc get 
Trp Thr Leu Ala His Ala Asp Val Ala Gly Pro Tyr Thr Leu Val Ala 
265 270 275 

gae ggc gcg ccg ttg ctg teg gag ttc cca acg etc ace ace gat gae 
Asp Gly Ala Pro Leu Leu Ser Glu Phe Pro Thr Leu Thr Thr Asp Asp 
280 285 290 

etc gcc gaa tac aac cca gag get tac ace aac acg gtg tec acg ttg 
Leu Ala Glu Tyr Asn Pro Glu Ala Tyr Thr Asn Thr Val Ser Thr Leu 
295 300 305 



547 



595 



643 



691 



835 



883 



931 



979 



1027 
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teg gca aca acc ggt gag etc gtc cag acg gag gcg gag att gtg ctg 
Ser Ala Thr Thr Gly Glu Leu Val Gin Thr Glu Ala Glu lie Val Leu 
410 415 420 



gac ggc att ttg ctt gtg ggc acg tea att cca gag acg cog ctg tgg 
Asp Gly He Leu Leu Val Gly Thr Ser He Pro Glu Thr Pro Leu Trp 
490 495 500 



1075 



ttt gcg ttg cag gat gga teg ttg teg agg gtc agt tec ggc aat gtg 
Phe Ala Leu Gin Asp Gly Ser Leu Ser Arg Val Ser Ser Gly Asn Val 
310 315 320 325 

agt cca eta cag ggc att tgg age ggt gga gat ate gat tct gea geg 1123 
Ser Pro Leu Gin Gly He Trp Ser Gly Gly Asp He Asp Ser Ala Ala 
330 335 340 

att tec tee tec gee aat gtg gtg gca gcg gta ege eac gaa aae aac 1171 
He Ser Ser Ser Ala Asn Val Val Ala Ala Val Arg His Glu Asn Asn 
345 350 355 

gag gea gtg ett act gtt ggc tec atg gaa ggc gtg act tea gat gcg 1219 
Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly Val Thr Ser Asp Ala 
360 365 370 

ttg agg agt gaa acg ate act egt cce ace ttt gaa tae gcg teg agt 1267 
Leu Arg Ser Glu Thr He Thr Arg Pro Thr Phe Glu Tyr Ala Ser Ser 
375 380 385 

ggg ttg tgg get gtg gtg gat ggg gag acg cct gtc cga gtc gca cga 1315 
Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro Val Arg Val Ala Arg 
390 395 400 405 



1363 



cca agg gat gtg acg ggt ecg ate tct gaa ttc caa ctg tea cga act 14 11 
Pro Arg Asp Val Thr Gly Pro He Ser Glu Phe Gin Leu Ser Arg Thr 
425 430 435 

ggg gtc egg gee gee atg ate att gaa ggc aag gtg tac gtg ggc gtc 1459 
Gly Val Arg Ala Ala Met He He Glu Gly Lys Val Tyr Val Gly Val 
440 445 450 

gta acg egt cct ggt ecg ggc gag egg ege gtg aca aat ate acg gag 1507 
Val Thr Arg Pro Gly Pro Gly Glu Arg Arg Val Thr Asn He Thr Glu 
455 460 465 

gtg gcg ecg age ttg ggc gag gcg geg ctg teg ate aae tgg ege cca 1555 
Val Ala Pro Ser Leu Gly Glu Ala Ala Leu Ser He Asn Trp Arg Pro 
470 475 480 485 



1603 



ege gtc gag cag gac gga teg geg att teg teg atg ecg age ggg aat 1651 
Arg Val Glu Gin Asp Gly Ser Ala He Ser Ser Met Pro Ser Gly Asn 
505 510 515 

etc age geg ecg gtg gtg gcg gtg gca agt tec gcg acg acg gtc tac 1699 
Leu Ser Ala Pro Val Val Ala Val Ala Ser Ser Ala Thr Thr Val Tyr 
520 525 530 

gtc act gat teg cat gcg atg ctt cag ctg ecg act gee gat aat gat 
Val Thr Asp Ser His Ala Met Leu Gin Leu Pro Thr Ala Asp Asn Asp 
535 540 545 

att tgg cgc gag gtg ccc ggt ttg ctg ggc acg egt gcg geg ecg gtg 17 95 



1747 
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lie Trp Arg Glu Val Pro Gly Leu Leu Giy Thr Arg Ala Ala Pro Val 
550 555 560 565 

gtt gcg tac tgatggagct gttcttcccg cgc 1827 
Val Ala Tyr 



<210> 118 
<211> 568 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 118 

Val Ser Lys lie Ser Thr Lys Leu Lys Ala Leu Thr Ala Val Leu Ser 
15 10 15 

Val Thr Thr Leu Val Ala Gly Cys Ser Thr Leu Pro Gin Asn Thr Asp 
20 25 30 

Pro Gin Val Leu Arg Ser Phe Ser Gly Ser Gin Ser Thr Gin Glu lie 
35 40 45 

Ala Gly Pro Thr Pro Asn Gin Asp Pro Asp Leu Leu lie Arg Gly Phe 
50 55 60 

Phe Ser Ala Gly Ala Tyr Pro Thr Gin Gin Tyr Glu Ala Ala Lys Ala 
65 70 75 80 

Tyr Leu Thr Glu Gly Thr Arg Ser Thr Trp Asn Pro Ala Ala Ser Thr 
85 90 95 

Arg lie Leu Asp Arg lie Asp Leu Asn Thr Leu Pro Gly Ser Thr Asn 
100 105 110 

Ala Glu Arg Thr lie Ala lie Arg Gly Thr Gin Val Gly Thr Leu Leu 
115 120 125 

Ser Gly Gly Val Tyr Gin Pro Glu Asn Ala Glu Phe Glu Ala Glu lie 
130 135 140 

Thr Met Arg Arg Glu Asp Gly Glu Trp Arg lie Asp Ala Leu Pro Asp 
145 150 155 160 

Gly lie Leu Leu Glu Arg Asn Asp Leu Arg Asn His Tyr Thr Pro His 
165 170 175 

Asp Val Tyr Phe Phe Asp Pro Ser Gly Gin Val Leu Val Gly Asp Arg 
180 185 190 

Arg Trp Leu Phe Asn Glu Ser Gin Ser Met Ser Thr Val Leu Met Ala 
195 200 205 

Leu Leu Val Asn Gly Pro Ser Pro Ala lie Ser Pro Gly Val Val Asn 
210 215 220 

Gin Leu Ser Thr Asp Ala Ser Phe Val Gly Phe Asn Asp Gly Glu Tyr 
225 230 235 240 



Gin Phe Thr Gly Leu Gly Asn Leu Asp Asp Asp Ala Arg Leu Arg Phe 
245 250 255 
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Ala Ala Gin Ala Val Trp Thr Leu Ala His Ala Asp Val Ala Gly Pro 
260 265 270 

Tyr Thr Leu Val Ala Asp Gly Ala Pro Leu Leu Ser Glu Phe Pro Thr 
275 280 285 

Leu Thr Thr Asp Asp Leu Ala Glu Tyr Asn Pro Glu Ala Tyr Thr Asn 
290 295 300 

Thr Val Ser Thr Leu Phe Ala Leu Gin Asp Gly Ser Leu Ser Arg Val 
305 310 315 320 

Ser Ser Gly Asn Val Ser Pro Leu Gin Gly lie Trp Ser Gly Gly Asp 
325 330 335 

lie Asp Ser Ala Ala lie Ser Ser Ser Ala Asn Val Val Ala Ala Val 
340 345 350 

Arg His Glu Asn Asn Glu Ala Val Leu Thr Val Gly Ser Met Glu Gly 
355 360 365 

Val Thr Ser Asp Ala Leu Arg Ser Glu Thr lie Thr Arg Pro Thr Phe 
370 375 380 

Glu Tyr Ala Ser Ser Gly Leu Trp Ala Val Val Asp Gly Glu Thr Pro 
385 390 395 400 

Val Arg Val Ala Arg Ser Ala Thr Thr Gly Glu Leu Val Gin Thr Glu 
405 410 415 

Ala Glu lie Val Leu Pro Arg Asp Val Thr Gly Pro lie Ser Glu Phe 
420 425 430 

Gin Leu Ser Arg Thr Gly Val Arg Ala Ala Met lie lie Glu Gly Lys 
435 440 445 

Val Tyr Val Gly Val Val Thr Arg Pro Gly Pro Gly Glu Arg Arg Val 
450 455 460 

Thr Asn lie Thr Glu Val Ala Pro Ser Leu Gly Glu Ala Ala Leu Ser 
465 470 475 480 

lie Asn Trp Arg Pro Asp Gly He Leu Leu Val Gly Thr Ser lie Pro 
485 490 495 

Glu Thr Pro Leu Trp Arg Val Glu Gin Asp Gly Ser Ala He Ser Ser 
500 505 510 

Met Pro Ser Gly Asn Leu Ser Ala Pro Val Val Ala Val Ala Ser Ser 
515 520 525 

Ala Thr Thr Val Tyr Val Thr Asp Ser His Ala Met Leu Gin Leu Pro 
530 535 540 

Thr Ala Asp Asn Asp He Trp Arg Glu Val Pro Gly Leu Leu Gly Thr 
545 550 555 560 



Arg Ala Ala Pro Val Val Ala Tyr 
565 
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<210> 119 
<211> 1344 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1321) 
<223> RXA02240 

<400> 119 

cagctagacc actgacattg cagttttaga cagcttggtc tatattggtt ttttgtattt 60 

aagactattt attctcaact tcttcgaaag aagggtattt gtg get cag cca acc 115 

Val Ala Gin Pro Thr 

1 5 

gcc gtc cgt ttg ttc acc agt gaa tct gta act gag gga cat cca gac 163 

Ala Val Arg Leu Phe Thr Ser Glu Ser Val Thr Glu Gly His Pro Asp 

10 15 20 

aaa ata tgt gat get att tec gat acc att ttg gac gcg ctg etc gaa 211 
Lys lie Cys Asp Ala lie Ser Asp Thr lie Leu Asp Ala Leu Leu Glu 
25 30 35 

aaa gat cog cag teg cgc gtc gca gtg gaa act gtg gtc acc acc gga 259 
Lys Asp Pro Gin Ser Arg Val Ala Val Glu Thr Val Val Thr Thr Gly 
40 45 50 

ate gtc cat gtt gtt gge gag gtc cgt acc age get tac gta gag ate 307 
lie Val His Val Val Gly Glu Val Arg Thr Ser Ala Tyr Val Glu lie 
55 60 65 

ect caa tta gtc ege aac aag etc ate gaa ate gga ttc aae tec tct 355 
Pro Gin Leu Val Arg Asn Lys Leu lie Glu lie Gly Phe Asn Ser Ser 
70 75 80 85 

gag gtt gga ttc gac gga cge acc tgt gge gtc tea gta tec ate ggt 403 
Glu Val Gly Phe Asp Gly Arg Thr Cys Gly Val Ser Val Ser lie Gly 
90 95 100 

gag cag tee cag gaa ate get gac gge gtg gat aae tee gac gaa gee 451 
Glu Gin Ser Gin Glu lie Ala Asp Gly Val Asp Asn Ser Asp Glu Ala 
105 110 115 

cgc acc aac gge gac gtt gaa gaa gac gac cgc gca ggt get gge gac 4 99 
Arg Thr Asn Gly Asp Val Glu Glu Asp Asp Arg Ala Gly Ala Gly Asp 
120 125 130 

cag gge ctg atg ttc gge tac gcc acc aae gaa acc gaa gag tac atg 547 
Gin Gly Leu Met Phe Gly Tyr Ala Thr Asn Glu Thr Glu Glu Tyr Met 
135 140 145 

ect ctt ect ate gcg ttg gcg cac cga ctg tea cgt cgt ctg acc cag 595 
Pro Leu Pro lie Ala Leu Ala His Arg Leu Ser Arg Arg Leu Thr Gin 
150 155 160 165 



gtt cgt aaa gag gge ate gtt ect cac ctg cgt cca gac gga aaa acc 
Val Arg Lys Glu Gly lie Val Pro His Leu Arg Pro Asp Gly Lys Thr 
170 175 180 



643 
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cag gtc acc ttc gca tac gat gcg caa gac cgc cct age cac ctg gat 691 
Gin Val Thr Phe Ala Tyr Asp Ala Gin Asp Arg Pro Ser His Leu Asp 
185 190 195 

acc gtt gtc ate tec acc cag cac gac cca gaa gtt gac cgt gca tgg 739 
Thr Val Val lie Ser Thr Gin His Asp Pro Glu Val Asp Arg Ala Trp 
200 205 210 

ttg gaa acc caa ctg cgc gaa cac gtc att gat tgg gta ate aaa gac 787 
Leu Glu Thr Gin Leu Arg Glu His Val lie Asp Trp Val lie Lys Asp 
215 220 225 

gca ggc att gag gat ctg gca acc ggt gag ate acc gtg ttg ate aac 835 
Ala Gly lie Glu Asp Leu Ala Thr Gly Glu lie Thr Val Leu lie Asn 
230 235 240 245 

cct tea ggt tec ttc att ctg ggt ggc ccc atg ggt gat gcg ggt ctg 883 
Pro Ser Gly Ser Phe lie Leu Gly Gly Pro Met Gly Asp Ala Gly Leu 
250 255 260 

acc ggc cgc aag ate ate gtg gat acc tac ggt ggc atg get cgc cat 931 
Thr Gly Arg Lys lie lie Val Asp Thr Tyr Gly Gly Met Ala Arg His 
265 270 275 

ggt ggt gga gca ttc tec ggt aag gat cca age aag gtg gac cgc tct 979 
Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp Arg Ser 
280 285 290 

get gca tac gee atg cgt tgg gta gca aag aac ate gtg gca gca ggc 1027 
Ala Ala Tyr Ala Met Arg Trp Val Ala Lys Asn lie Val Ala Ala Gly 
295 300 305 

ett get gat cgc get gaa gtt cag gtt gca tac gee att gga cgc gca 1075 
Leu Ala Asp Arg Ala Glu Val Gin Val Ala Tyr Ala He Gly Arg Ala 
310 315 320 325 

aag cca gtc gga ett tac gtt gaa acc ttt gac acc aac aag gaa ggc 1123 
Lys Pro Val Gly Leu Tyr Val Glu Thr Phe Asp Thr Asn Lys Glu Gly 
330 335 340 

ctg age gac gag cag att cag get gee gtg ttg gag gtc ttt gac ctg 1171 
Leu Ser Asp Glu Gin He Gin Ala Ala Val Leu Glu Val Phe Asp Leu 
345 350 355 

cgt cca gca gca att ate cgt gag ett gat ctg ett cgt ccg ate tac 1219 
Arg Pro Ala Ala He He Arg Glu Leu Asp Leu Leu Arg Pro He Tyr 
360 365 370 

get gac act get gcc tac ggc cac ttt ggt cgc act gat ttg gac ett 1267 
Ala Asp Thr Ala Ala Tyr Gly His Phe Gly Arg Thr Asp Leu Asp Leu 
375 380 385 

cct tgg gag get ate gac cgc gtt gat gaa ett cgc gca gcc etc aag 1315 
Pro Trp Glu Ala He Asp Arg Val Asp Glu Leu Arg Ala Ala Leu Lys 
390 395 400 405 

ttg gcc taaaaatctg atgtagtatc ttc 1344 
Leu Ala 
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<210> 120 
<211> 407 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 120 

Val Ala Gin Pro Thr Ala Val Arg Lea Phe Thr Ser Glu Ser Val Thr 
15 10 15 

Glu Gly His Pro Asp Lys lie Cys Asp Ala lie Ser Asp Thr lie Leu 
20 25 30 

Asp Ala Leu Leu Glu Lys Asp Pro Gin Ser Arg Val Ala Val Glu Thr 
35 40 45 

Val Val Thr Thr Gly lie Val His Val Val Gly Glu Val Arg Thr Ser 
50 55 60 

Ala Tyr Val Glu He Pro Gin Leu Val Arg Asn Lys Leu He Glu He 
65 70 75 80 

Gly Phe Asn Ser Ser Glu Val Gly Phe Asp Gly Arg Thr Cys Gly Val 
85 90 95 

Ser Val Ser He Gly Glu Gin Ser Gin Glu He Ala Asp Gly Val Asp 
100 105 110 

Asn Ser Asp Glu Ala Arg Thr Asn Gly Asp Val Glu Glu Asp Asp Arg 
115 120 125 

Ala Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr Asn Glu 
130 135 140 

Thr Glu Glu Tyr Met Pro Leu Pro He Ala Leu Ala His Arg Leu Ser 
145 150 155 160 

Arg Arg Leu Thr Gin Val Arg Lys Glu Gly He Val Pro His Leu Arg 
165 170 175 

Pro Asp Gly Lys Thr Gin Val Thr Phe Ala Tyr Asp Ala Gin Asp Arg 
180 185 190 

Pro Ser His Leu Asp Thr Val Val He Ser Thr Gin His Asp Pro Glu 
195 200 205 

Val Asp Arg Ala Trp Leu Glu Thr Gin Leu Arg Glu His Val He Asp 
210 215 220 

Trp Val He Lys Asp Ala Gly He Glu Asp Leu Ala Thr Gly Glu He 
225 230 235 240 

Thr Val Leu He Asn Pro Ser Gly Ser Phe He Leu Gly Gly Pro Met 
245 250 255 

Gly Asp Ala Gly Leu Thr Gly Arg Lys He He Val Asp Thr Tyr Gly 



260 



265 



270 



Gly Met Ala Arg His Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser 
275 280 285 
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Lys Val Asp Arg Ser Ala Ala Tyr Ala Met Arg Trp Val Ala Lys Asn 
290 295 300 

He Val Ala Ala Gly Leu Ala Asp Arg Ala Glu Val Gin Val Ala Tyr 
305 310 315 320 

Ala He Gly Arg Ala Lys Pro Val Gly Leu Tyr Val Glu Thr Phe Asp 
325 330 335 

Thr Asn Lys Glu Gly Leu Ser Asp Glu Gin He Gin Ala Ala Val Leu 
340 345 350 

Glu Val Phe Asp Leu Arg Pro Ala Ala He He Arg Glu Leu Asp Leu 
355 360 365 

Leu Arg Pro He Tyr Ala Asp Thr Ala Ala Tyr Gly His Phe Gly Arg 
370 375 380 

Thr Asp Leu Asp Leu Pro Trp Glu Ala He Asp Arg Val Asp Glu Leu 
385 390 395 400 

Arg Ala Ala Leu Lys Leu Ala 
405 



<210> 121 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 121 

tcgggtatcc gcgctacactt aga 23 



<210> 122 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 122 

GGAAACCGGG GCATCGAAAC TTA 23 



<210> 123 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 



<400> 123 

ggaaacagta tgaccatg 



18 
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<210> 124 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 124 

gtaaaacgac ggccagt 18 



<210> 125 
<211> 4334 
<212> DNA 

<213> Corynebacterium glutamicum 
<400> 125 



aaatcgcttg 


accattgcag 


gttggtttat 


gactgttgag 


ggagagactg 


gctcgtggcc 


60 


gacaatcaat 


gaagctatgt 


ctgaatttag 


cgtgtcacgt 


cagaccgtga 


atagagcact 


120 


taagtctgcg 


ggcattgaac 


ttccacgagg 


acgccgtaaa 


gcttcccagt 


aaatgtgcca 


180 


tctcgtaggc 


agaaaacggt 


tccccccgta 


ggggtctctc 


tcttggcctc 


ctttctaggt 


240 


cgggctgatt 


gctcttgaag 


ctctctaggg 


gggctcacac 


cataggcaga 


taacggttcc 


300 


Gcaccggctc 


acctcgtaag 


cgcacaagga 


ctgct cccaa 


agatcttcaa 


agccactgcc 


360 


gcgactccgc 


ttcgcgaagc 


cttgccccgc 


ggaaatttcG 


tccaccgagt 


tcgtgcacac 


420 


ccctatgcca 


agctt ctttc 


accctaaatt 


cgagagartg 


gattcttacc 


gtggaaattc 


480 


ttcgcaaaaa 


tcgtcccctg 


atcgcccttg 


cgacgttgct 


cgcggcggtg 


ccgctggttg 


540 


cgcttggctt 


gaccgacttg 


atcagcttgc 


atgcctgcag 


gtcgacggat 


cGccgggtgg 


600 


gaaagccacg 


ttgtgtctca 


aaatctctga 


tgttacattg 


cacaagataa 


aaatatatca 


660 


t catgaacaa 


taaaactgt c 


tgcttacata 


aacagtaata 


caaggggtgt 


tatgagccat 


720 


attcaacggg 


aaacgtcttg 


ctcgaggccg 


cgattaaatt 


ccaacatgga 


tgctgattta 


780 


t atgggtata 


aatgggctcg 


cgataatgtc 


gggcaatcag 


gtgcgacaat 


ctatcgattg 


840 


t atgggaagc 


ccgatgcgcc 


agagttgttt 


ctgaaacatg 


gcaaaggtag 


cgttgccaat 


900 


gatgttacag 


atgagatggt 


cagactaaac 


tggctgacgg 


aatttatgcc 


tcttccgacc 


960 


atcaagcatt 


ttatccgtac 


tcctgatgat 


gcatggttac 


tcaccactgc 


gatccccggg 


1020 


aaaacagcat 


tccaggtatt 


agaagaatat 


cctgattcag 


gtgaaaatat 


tgttgatgcg 


1080 


ctggcagtgt 


tcctgcgccg 


gttgcattcg 


attcctgttt 


gtaattgtcc 


ttttaacagc 


1140 


gatcgcgtat 


ttcgtctcgc 


tcaggcgcaa 


tcacgaatga 


ataacggttt 


ggttgatgcg 


1200 


agtgattttg 


atgacgagcg 


taatggctgg 


cctgttgaac 


aagtctggaa 


agaaatgcat 


1260 


aagcttttgc 


cattctcacc 


ggattcagtc 


gtcactcatg 


gtgatttctc 


acttgataac 


1320 
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cttatttttg 


acgaggggaa 


attaataggt 


tgtattgatg 


ttggacgagt 


cggaatcgca 


1380 


gaccgatacc 


aggat cttgc 


catcctatgg 


aactgcctcg 


gtgagttttc 


tccttcatta 


1440 


cagaaacggc 


tttttcaaaa 


atatggtatt 


gataatcctg 


atatgaataa 


attgcagttt 


1500 


catttgatgc 


tcgatgagtt 


tttctaatca 


gaattggtta 


attggttgta 


acactggcag 


1560 


agcattacgc 


tgacttgacg 


ggacggcggc 


tttgttgaat 


aaatcgaact 


tttgctgagt 


1 620 


tgaaggat ca 


gatcacgcat 


Gttcccgaca 


acgcagaccg 


ttccgtggca 


aagcaaaagt 


1680 


tcaaaatcac 


caactggtcG 


acct acaaca 


aagctctcat 


caaccgtggc 


t ccctcactt 


1740 


tctggctgga 


tgatggggcg 


attcaggcct 


ggtatgagtc 


agcaacacct 


tcttcacgag 


1800 


gcagacctca 


gcgcccccga 


attgatcagt 


actgcggcgt 


cgctgatcgc 


cctcgcgacg 


1860 


ttgtgcgggt 


ggcttgtccc 


tgagggcgct 


gcgacagata 


gctaaaaatc 


tgcgtcagga 


1920 


tcgccgtaga 


gcgcgcgtcg 


cgtcgattgg 


aggcttcccc 


tttggttgac 


ggt ctt caat 


1980 



cgctctacgg cgatcctgac gcttttttgt tgcgtaccgt cgatcgtttt atttctgtcg 2040 
atcccgaaaa agtttttgcc ttttgtaaaa aacttctcgg tcgccccgca aattttcgat 2100 
tccagatttt ttaaaaacca agccagaaat acgacacacc gtttgcagat aatctgtctt 2160 
tcggaaaaat caagtgcgat acaaaatttt tagcacccct gagctgcgca aagtcccgct 2220 
tcgtgaaaat tttcgtgccg cgtgattttc cgccaaaaac tttaacgaac gttcgttata 2280 
atggtgtcat gaccttcacg acgaagtacc aaaattggcc cgaatcatca gctatggatc 2340 
tctctgatgt cgcgctggag tccgacgcgc tcgatgctgc cgtcgattta aaaacggtga 2400 
tcggattttt ccgagctctc gatacgacgg acgcgccagc atcacgagac tgggccagtg 2460 
ccgcgagcga cctagaaact ctcgtggcgg atcttgagga gctggctgac gagctgcgtg 2520 
ctcggcagcg ccaggaggac gcacagtagt ggaggatcga atcagttgcg cctactgcgg 2580 
tggcctgatt cctccccggc ctgacccgcg aggacggcgc gcaaaatatt gctcagatgc 2640 
gtgtcgtgcc gcagccagcc gcgagcgcgc caacaaacgc cacgccgagg agctggaggc 2700 
ggctaggtcg caaatggcgc tggaagtgcg tcccccgagc gaaattttgg ccatggtcgt 2760 
cacagagctg gaagcggcag cgagaattat ccgcgatcgt ggcgcggtgc ccgcaggcat 2820 
gacaaacatc gtaaatgccg cgtttcgtgt ggccgtggcc gcccaggacg tgtcagcgcc 2880 
gccaccacct gcaccgaatc ggcagcagcg tcgcgcgtcg aaaaagcgca caggcggcaa 2940 
gaagcgataa gctgcacgaa tacctgaaaa atgttgaacg ccccgtgagc ggtaactcac 3000 
agggcgtcgg ctaaccccca gtccaaacca gggagaaagc gctcaaaaat gactctagcg 3060 
gattcacgag acattgacac accggcctgg aaattttccg ctgatctgtt cgacacccat 3120 
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cccgagctcg cgctgcgatc acgtggctgg acgagcgaag accgccgcga attcctcgct 3180 
cacctgggca gagaaaattt ccagggcagc aagacccgcg acttcgccag cgcttggatc 3240 
aaagacccgg acacgggaga aacacagccg aagttatacc gagttggttc aaaatcgctt 3300 
gcccggtgcc agtatgttgc tctgacgcac gcgcagcacg cagccgtgct tgtcctggac 3360 
attgatgtgc cgagccacca ggccggcggg aaaatcgagc acgtaaaccc cgaggtctac 3420 
gcgattttgg agcgctgggc acgcctggaa aaagcgccag cttggatcgg cgtgaatcca 3480 
ctgagcggga aatgccagct catctggctc attgatccgg tgtatgccgc agcaggcatg 3540 
agcagcccga atatgcgcct gctggctgca acgaccgagg aaatgacccg cgttttcggc 3600 
gctgaccagg ctttttcaca taggctgagc cggtggccac tgcacgtctc cgacgatccc 3660 
accgcgtacc gctggcatgc ccagcacaat cgcgtggatc gcctagctga tcttatggag 3720 
gttgctcgca tgatctcagg cacagaaaaa cctaaaaaac gctatgagca ggagttttct 3780 
agcggacggg cacgtatcga agcggcaaga aaagccactg cggaagcaaa agcacttgcc 3840 
acgcttgaag caagcctgcc gagcgccgct gaagcgtctg gagagctgat cgacggcgtc 3900 
cgtgtcctct ggactgctcc agggcgtgcc gcccgtgatg agacggcttt tcgccacgct 3960 
ttgactgtgg gataccagtt aaaagcggct ggtgagcgcc taaaagacac caagatcatc 4020 
gacgcctacg agcgtgccta caccgtcgct caggcggtcg gagcagacgg ccgtgagcct 4080 
gatctgccgc cgatgcgtga ccgccagacg atggcgcgac gtgtgcgcgg ctacgtcgct 4140 
aaaggccagc cagrcgtccc tgctcgtcag acagagacgc agagcagccg agggcgaaaa 4200 
gctctggcca ctatgggaag acgtggcggt aaaaaggccg cagaacgctg gaaagaccca 4260 
aacagtgagt acgcccgagc acagcgagaa aaactagcta agtccagtca acgacaagct 4320 
aggaaagcta aagg 4334 



